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A sharp income-health gradient exists in the United States. Lower levels of income are 
associated with higher rates of mortality, morbidity, and risky health behaviors, as well as 
decreased access to health care. Growing evidence of a causal link between income and health 
suggests that government income-support policies may be an effective strategy for improving 
health outcomes among poor Americans. One such policy – the minimum wage – has 
experienced a surge in popularity in recent years. In 2019, twenty-five states and the District of 
Columbia increased their minimum wage, up from only eight states in 2011. Yet the literature on 
the public health implications of minimum wage increases is still nascent. Using a rich dataset 
drawn from the Behavioral Risk Factor Surveillance System (BRFSS), I examine the effects of 
recent minimum wage increases in the United States on the self-reported health of low-
educated workers. 
In Chapter 1, I use 2011-2019 BRFSS data from all 50 states and the District of 
Columbia and a continuous difference-in-differences design to quantify the effects of state-level 
minimum wage increases on self-reported measures of general health status, poor physical 
health days, and poor mental health days among men and women. My results, which are robust 
to several sample definitions, functional forms, and statistical modeling approaches, imply that 
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higher minimum wages induce large positive effects on women’s general and physical health. I 
also uncover weaker evidence that higher minimum wage may harm men’s mental health.  
In Chapter 2, I provide estimates of the heterogenous impacts of the minimum wage 
across rural and nonrural settings. Though the large and persistent health gap between rural 
and nonrural areas in the U.S. has been extensively documented, its relationship with the 
minimum wage has not been previously investigated. Using 2011-2014 BRFSS data from 49 
states and the District of Columbia and a continuous difference-in-differences design, I find 
large disparities in the health effects of the minimum wage by sex and place of residence. 
Higher minimum wages induce large reductions in the self-reported general and mental health 
of rural men and no detectable change in the health of nonrural men. Some ambiguity exists 
among rural women, for whom the minimum wage improves general health but substantially 
increases the number of poor mental health days reported. Benefits of higher minimum wages 
accrue mainly to non-rural women, who report better general and physical health. 
These findings illustrate the need for policymakers to carefully consider heterogeneous 









By all the rules of schoolboy history books, they were nonentities: they 
commanded no armies, sent no men to their deaths, ruled no empires, took little 
part in history-making decisions. A few of them achieved renown, but none was 
ever a national hero; a few were roundly abused, but none was ever quite a 
national villain. Yet what they did was more decisive for history than many acts of 
statesmen who basked in brighter glory, often more profoundly disturbing than the 
shuttling of armies back and forth across frontiers, more powerful for good and evil 
than the edicts of kings and legislatures. It was this: they shaped and swayed 
men’s minds. And because he who enlists a man’s mind wields a power even 
greater than the sword or the scepter, these men shaped and swayed the world. 
Few of them ever lifted a finger in action; they worked, in the main, as scholars—
quietly, inconspicuously, and without much regard for what the world had to say 
about them. But they left in their train shattered empires and exploded continents; 
they buttressed and undermined political regimes; they set class against class and 
even nation against nation—not because they plotted mischief, but because of the 
extraordinary power of their ideas…. We know them as the Great Economists. 
 

























*Heilbroner, R. L. (1961). The worldly philosophers: The lives, times and ideas of the great economic 
thinkers. Simon and Schuster. 
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MINIMUM WAGE AND SELF-REPORTED HEALTH IN THE UNITED STATES: 
EVIDENCE FROM THE LAST DECADE 
 
1.1. Introduction  
People with lower levels of income generally experience higher rates of mortality, 
morbidity, and risky health behaviors, as well as decreased access to health care (e.g., 
Benzeval et al., 2000; Kawachi et al., 2010). Figure 1 shows that low-income adults in the 
United States are more than four times as likely to report being in fair or poor health as adults 
with annual family incomes at or above $100,000. 
 
Figure 1: Self-report of fair or poor health, by income category. Estimates based on the 2018 
National Health Interview Survey. 
 
Differences in life expectancy between income strata further highlight these disparities 
(Figure 2). At the age of 40, the gap in life expectancy between the richest and poorest 
individuals in the United States is 10 years for women and 15 years for men (Chetty et al., 
2016). Recent studies have revealed worsening income-based disparities in life expectancy and 




self-reported health in the United States over the last several decades, even as health 
disparities between racial groups appear to have narrowed (Chetty et al., 2016; Zimmerman & 
Anderson, 2019). Early research on the COVID-19 pandemic suggests that counties with higher 
disability and poverty rates had a higher SARS-CoV-2 death rate, and that African Americans 
were disproportionately affected (Abedi et al., 2020). 
 
Figure 2: Life expectancy of U.S. adults at age 40, by income percentile. Data derived from 
(Chetty et al., 2016). 
 
 
While simple bivariate comparisons do not establish causality, these trends demonstrate 
the need for a deeper understanding of how public policies affect the health of low-income 
Americans. In this study I examine the effect of an important labor market regulation — the 
minimum wage — on the self-reported health of lesser-educated individuals, who make up a 
significant share of minimum wage workers. 
With the federal minimum wage fixed at $7.25 an hour since 2009, state policymakers 
are increasingly turning to the minimum wage as a means of improving the economic conditions 




of the working poor. In 2019, twenty-five states and the District of Columbia increased their 
minimum wage through legislation, ballot initiative, or inflation indexation. Only eight states did 
so in 2011 (U.S. Department of Labor, 2020). These changes reflect strong popular support; in 
2019, two-thirds of voters favored a $15 minimum wage (Davis & Hartig, 2019), which could 
raise the wages of an estimated 27 million Americans (Congressional Budget Office, 2019). 
Several states have enacted laws to phase-in a $15 minimum wage over the next few years 
(Marr, 2019). Given these rapid developments, and the prospect of further minimum wage 
increases across many jurisdictions, it is timely to consider their public health implications. 
The research literature and political debate on the minimum wage focus overwhelmingly 
on its labor market effects among low-skilled workers. The lack of attention paid to other social 
and economic outcomes has limited informed discussion of how minimum wage policies affect 
workers’ holistic well-being, of which employment is only a part. 
Over the last decade, a small literature on the association between the minimum wage 
and public health has emerged in epidemiology and economics. Recent studies have examined 
the effects of minimum wage increases on more than twenty measures of health, ranging from 
infant birth weights to depression and smoking. No strong consensus, either about the direction 
or magnitude of effects, has emerged (Leigh et al., 2019). 
I contribute to this research by using 2011-2019 data from the Behavioral Risk Factor 
Surveillance Survey (BRFSS), the largest annual health survey in the United States conducted 
by the Centers for Disease Control and Prevention (CDC), to examine the effects of minimum 
wage increases on the self-reported general, physical, and mental health of low-educated 
individuals. Self-reported health assessments have been shown to be good predictors of 
objective health (Burström & Fredlund, 2001; Strine et al., 2005; Nielsen, 2016), and are 
particularly relevant when considering individuals are the lower end of the income distribution, 
who are less likely to have access to health care. Using a continuous difference-in-differences 
design, I exploit changes in the minimum wage across states and time. My results suggest that 




higher minimum wages lead to substantial improvements in women’s physical health and overall 
well-being, while potentially harming men’s mental health.  
My work extends previous studies — notably Horn et al. (2017) — in several ways. First, 
most past studies have included data stretching from the early-1990s (and occasionally earlier) 
to 2014 or 2015. Virtually no work has been done to measure the effects of minimum wage 
increases on health since 2015. By restricting my analysis to the 2011-2019 period, my study 
sheds light on the effects of recent minimum wage changes — many of which were larger in 
magnitude than in previous decades. Studying the post-Great Recession era may also be more 
relevant to current policymaking if, as some economists have argued, the relationship between 
income and health among low-income Americans was affected by the economic crisis (Woolf, 
2015). For example, the Affordable Care Act has significantly increased health coverage among 
low-income individuals (Sommers et al., 2017), downward trends in economic mobility have 
worsened (Chetty et al., 2017), affordable housing has grown more scarce (Lens, 2018), and 
the “digital divide” has narrowed, expanding access to health and fitness information (Anderson 
& Kumar, 2019). Moreover, income inequality — which may mediate the effect of income on 
health through psychosocial pathways — sharply increased in the wake of the Great Recession 
(Williams & Rosenstock, 2015). Thus, focusing on the effects of minimum wage increases on 
health over the last decade may generate insights previous studies have overlooked. 
The second contribution of this chapter is to include a broader and more robust set of 
state covariates than most previous studies. A central challenge in any policy evaluation is to 
find a suitable counterfactual. A key identifying assumption of empirical work on the minimum 
wage and health is that, conditional on a set of controls, changes in the minimum wage are 
exogenous to health status. However, the existing literature has not adopted the insights of 
scholars studying the social and political determinants of minimum wage policy — such as 
unionization rates and party balance in state government. By taking these factors into 
consideration, my estimates can more credibly be interpreted as causal. 





1.2. Literature Review 
The minimum wage is designed to benefit low-wage workers by increasing their 
earnings. Though economists have historically focused on the employment effects of the 
minimum wage, considering its implications for the health of affected workers may be important 
for measuring its impact on overall well-being. It is well-known that low-income individuals, on 
average, report being less healthy, die younger, and engage in more risky health behaviors than 
higher-income individuals (Simon, 2012). However, the extent to which this correlation 
represents a causal pathway from income to health, rather than reverse causation or omitted 
variable bias, is not clear (Kawachi et al., 2010; Gunasekara et al., 2011). Nor does economic 
theory provide an unambiguous prediction of the relationship between minimum wage increases 
and worker health (Horn et al., 2017). 
 
1.2.1. Conceptual Framework 
Three primary mechanisms have been proposed by which an increase in the minimum 
wage may affect health: absolute deprivation, psychosocial effects, and changes to workers’ 
and firms’ decision-making (Leigh et al., 2019). I consider each in turn. 
The most direct pathway from the minimum wage to health involves the alleviation of 
absolute deprivation. Higher wages allow workers to afford more health-augmenting goods and 
services, such as a higher-quality diet, better medical care, and safer housing. For example, 
Rodgers et al. (2004) find evidence that the federal minimum wage increases of the 1990s 
helped reduce food insecurity among poor families. Secondary effects may include a reduction 
in mental strain from having to make difficult spending decisions; financial stress appears to be 
connected to a wide range of health-related outcomes, including domestic violence and certain 
chronic diseases (Schneiderman et al., 2005; Renzetti, 2009).  




On the other hand, higher wages may have a detrimental effect on health if they lead to 
an increase in the consumption of tobacco, fatty or sugary foods, alcohol, or drugs. Though 
cigarettes have historically been viewed as inferior goods (Chaloupka & Warner, 2000), more 
recent evidence suggests smoking may be a normal good among low-income adults (Kenkel et 
al., 2014). Beer and fast-food also appear to be normal goods, at least among those with below-
average incomes (Kim & Leigh, 2011; Freeman, 2011). Hence, to the extent that higher 
earnings stemming from a minimum wage increase reduce absolute deprivation, the impact on 
health is ambiguous. 
Another class of potential mechanisms from income to health relates to psychosocial 
well-being and what some scholars have called “symbolic resources” (Stronks et al., 1998; 
Leigh & De Vogli, 2016). Low wages affect workers’ perceptions of their position in the 
socioeconomic hierarchy. Feelings of personal relative deprivation are associated with various 
negative health consequences, including higher rates of anxiety and depression (Ellaway et al., 
2004), lower levels of subjective well-being (Luttmer, 2005), increased physical stress 
symptoms (Walker & Mann, 1987), and poorer physical health (Eibner & Evans, 2005). Low 
wages have also been shown to negatively influence job satisfaction and self-esteem (Clark & 
Oswald, 1996; Gardner et al., 2004). There is strong evidence that job satisfaction and self-
esteem affect health, especially through chronic morbidity (O’Donnell et al., 2008; Faragher et 
al., 2013). These findings are reinforced by studies showing that income inequality within and 
between countries is inversely correlated with measures of population health (Babones, 2008; 
Pickett & Wilkinson, 2015). Marmot (2002) speculates that low wages may also stifle the feeling 
of having control over one’s life and of having opportunities for full participation in society. 
Individuals with an internal locus of control tend to engage in fewer risky health behaviors and 
have better physical and mental health outcomes (Kesavayuth et al., 2020). All of these 
psychosocial pathways predict that workers whose earnings rise as a result of a minimum 




increase — particularly if it provokes a large wage compression at the bottom of the distribution, 
thus reducing feelings of relative deprivation — will experience improvements in their health.  
A third potential pathway from income to health relates to changes in workers’ decision-
making. The Grossman model (1972) — in which individuals inherit an initial amount of health 
stock that depreciates with age, can be increased by investment, and yields an output of healthy 
time — suggests that rising wages should increase workers’ investments in health by increasing 
the opportunity cost of poor health; missing work days due to illness is more costly at a higher 
wage rate. There is evidence, for example, that a higher wage rate leads to a reduction in 
leisure time spent on health-deteriorating activities and an increase in health-enhancing 
activities (Du & Yagihashi, 2017). 
However, at the low end of the wage distribution, individual labor supply decisions are 
likely to be strongly determined by the substitution effect; a higher wage causes the opportunity 
cost of leisure to increase, leading to substitution in favor of more work hours. This outcome 
may have a negative effect on workers’ health, since many low-wage jobs are concentrated in 
industries — such as groundskeeping, construction, and agriculture — with relatively high risks 
of occupational injury (Leigh, 2012). Moreover, Cho et al. (2018) find that long working hours in 
stressful conditions, particularly among low-wage workers, are harmful to self-reported health.  
Some scholars have argued that higher wages influence workers’ time preferences, 
which could have ramifications for health. In psychological experiments, Callan et al. (2011) find 
that when subjects are made to feel poor, they tend to select immediate, small payoffs over 
large, future ones. The inability to delay future rewards is also associated with poorer psychiatric 
health (Crean et al., 2000) and excessive weight (Dawd, 2017). Higher wages make it easier to 
imagine the future. For someone who dreams of affording a nicer house, for example, a higher 
wage may allow her to rent one for a weekend and indulge her imagination. By strengthening 
the ability to delay gratification, higher wages may encourage workers to engage in health 
behaviors that promote longevity (Fuchs, 1980). 




In light of these different forces, changes to workers’ decision-making in response to a 
minimum wage increase have a somewhat ambiguous, though likely positive, effect on health. 
Finally, firms’ reactions to minimum wages may mediate part of the impact on workers’ 
health. In response to higher per-unit labor costs, employers may cut work hours, layoff 
workers, or adjust along other margins. For example, Royalty (2000) suggests that increases in 
minimum wages are associated with decreases in the probability that low-skilled workers are 
eligible for pensions and health insurance. Efforts to quantify these effects remain controversial, 
however, and it is not clear that the standard neoclassical model accurately captures business 
responses to higher minimum wages. In a 2006 literature review, Neumark and Wascher find 
that most credible studies reported small disemployment effects, particularly among teenagers 
and very low-skilled adults. Some recent studies have come to similar conclusions (Powell, 
2017), while others have found employment elasticities indistinguishable from zero, even among 
highly-impacted groups (Sturn, 2018). 
To the extent that minimum wage increases provoke job losses for some workers, the 
health implications of unemployment must be considered. The literature on the relationship 
between unemployment and health is large and unsettled. The level of aggregation (e.g., 
individual vs. regional) may matter. Some authors (e.g., Wilson & Walker, 1993) find that 
unemployment has a adverse effect on individual health (both physical and mental), likely 
mediated by a combination of absolute and relative deprivation. On the other hand, Van den 
Berg et al. (2017) examine a panel of working-age Swedish men and detect a pro-cyclical 
association between unemployment and mortality rates at both the individual and county level. 
One of the earliest indications of an inverse relationship between state-level unemployment 
rates and mortality came from Ruhm (2000), whose more recent work – using updated data 
drawn from multiple sources – suggests that, since the 1980s, total mortality may have shifted 
“from strongly procyclical to being essentially unrelated to macroeconomic conditions” (Ruhm, 




2015). Overall, firms’ reactions to higher minimum wages are unlikely to have large effects on 
health in either direction. 
On the basis of these theoretical mechanisms, no definitive statement can be made 
about the magnitude, or even the sign, of the minimum wage’s effect on health. In the next 
section, I review relevant empirical work and discuss the extent to which different pathways from 
income to health may dominate when the minimum wage is increased. 
 
1.2.2. Empirical Findings 
Thousands of studies explore the effects of income on health. Despite the strength of the 
income-health gradient, its causal interpretation remains unclear. Sources of endogeneity, 
including reverse causality (also known as “health selection”) and omitted variable bias, 
contaminate cross-sectional analyses. Consequently, researchers have heavily relied on quasi-
experimental approaches such as difference-in-differences and regression discontinuity 
designs. A recent meta-analysis found roughly equal support for both directions of causality 
(Kröger et al., 2015). A systematic review of panel and longitudinal studies investigating whether 
changes in income led to changes in self-rated health in adults noted: “Evidence is suggestive, 
particularly for the importance of income for the health of those in poverty, but a definite causal 
relationship between income and health has — perhaps surprisingly — not yet been 
established” (Gunasekara et al., 2011). 
In contrast to the broader issue of income and health, the empirical literature on the 
health effects of the minimum wage — despite its rapid growth in recent years — is still nascent. 
Thus far, the evidence is too scarce and inconclusive to be very informative to policymakers. 
For example, in a recent analysis of the effects of increasing the federal minimum wage, the 
Congressional Budget Office did not consider its potential health ramifications (2019). 
Using data from the 1993-2014 Behavioral Risk Factor Surveillance System (BRFSS) 
and difference-in-differences and triple-differences designs, Horn et al. (2017) find that 




unemployed men experience worse physical health following a minimum wage increase, while 
employed men report declines in their overall health along with reductions in mental strain. No 
health effects are detected among women workers. The authors conclude that there is “little 
evidence which suggests that minimum wage increases leave workers in substantially better 
health, and…some evidence that minimum wage increases negatively impact the physical 
health of unemployed male workers.” 
Among working-age adults, Van Dyke et al. (2018) find that a $1 increase in the state 
minimum wage above the federal level is associated with a 3.5% reduction in the state heart 
disease death rate, a finding consistent with the notion that higher minimum wages may 
alleviate emotional stress among low-wage workers and thus improve heart health (Eliot & 
Forker, 1976).  
Two studies provide mixed evidence concerning minimum wage increases’ impacts on 
body mass index (BMI). Meltzer and Chen (2011) estimate that a $1 decrease in the real 
minimum wage is associated with a 0.06 increase in BMI (an effect size capable of explaining 
10 percent of the rise in BMI in the U.S. population from 1970 to the early 2000s), while Cotti 
and Tefft (2013) find little evidence that changes in the minimum wage affect adult BMI or 
obesity prevalence. 
The effects of minimum wage increases on mental health has been particularly 
scrutinized. Gulal and Ayaita study the establishment of a national minimum wage in Germany 
in 2015 and find significantly positive effects on several dimensions of well-being, including life, 
job, and pay satisfaction (2019). Raissian and Bullinger (2017) estimate a significant reduction 
in reports of neglect among young and school-aged children in states that increase their 
minimum wages. It is well-documented that poor parental mental health significantly increases 
the risk of child abuse or neglect (Brown et al., 1998). 
Others have focused on the effects of the minimum wage on fertility and infant health. A 
$1 increase in the minimum wage reduces adolescent birth rates by about 2%, Bullinger (2017) 




estimates. The effects are most pronounced among non-Hispanic Whites and 
Hispanics.  Komro et al. (2016) analyze state-level data from 1980 to 2011 and conclude that a 
$1 increase in the minimum wage is associated with a 1% to 2% decline in low birth weight 
babies and a 4% drop in postneonatal mortality. 
The establishment of a national minimum wage in the U.K. in 1999 has led to conflicting 
studies concerning health. Reeves et al. (2016) use a difference-in-differences approach to 
analyze three groups: individuals who were directly affected by the new wage level, individuals 
whose incomes ranged from 100-110% above the new wage level (and thus were not directly 
affected), and individuals employed in firms that did not comply with the new law. Using data 
from the British Household Panel Survey, they find that relative to both control groups, those 
directly affected by the new wage reported large improvements in mental health, including 
reductions in anxiety and depression, but experienced no change in blood pressure, hearing 
ability, or smoking. In a subsequent study, however, Kronenberg et al. fail to uncover any 
statistically significant effects of the U.K.’s minimum wage on mental health among low-income 
workers (2017). 
Several studies have focused on potential mechanisms through which minimum wage 
increases may affect health. McCarrier et al. (2011) find that higher state-level minimum wage 
rates from 1996 to 2007 were associated with significantly reduced odds of reporting unmet 
medical need, but were not significantly associated with being uninsured. On the other hand, 
Averett et al. do not detect any changes in health status, access to care, or use of preventive 
care among low-educated Hispanic women following minimum wage increases (2018). Using a 
triple-differences approach and data from the 1990-2017 Behavioral Risk Factor Surveillance 
Survey, Clark et al. (2020) report a small but significantly positive effect of minimum wage on 
fruit and vegetable consumptions among low-income individuals, with an estimated elasticity of 
0.12. 




There is emerging evidence that minimum wage increases have heterogeneous health 
effects across demographic categories and may harm some groups. Among teenage workers, 
White women are more likely to report better health from a minimum wage increase, while 
Hispanic men report worse health (Averett et al., 2017). Buszkiewicz et al. (2020) find that 
higher minimum wages are associated with a higher likelihood of obesity among male and non-
White or Hispanic adults. 
A review of 33 studies on minimum wages and public health concluded: 
“Whereas we find at least one health-enhancing effect of increases in minimum 
wages among low-wage/low-skilled workers — smoking prevalence decreases 
— we do not find any consistently health-harming effects in analysis of 15 high-
quality papers. No consistent correlations — either positive or negative — are 
found between minimum wages and the great majority of more than 20 
outcomes” (Leigh et al., 2019). 
 
1.3. Methods 
1.3.1. Behavioral Risk Factor Surveillance Survey (BRFSS) 
To examine associations between state minimum wages and health, this paper analyzes 
repeated cross-sections from the 2011 to 2019 core modules of the Behavioral Risk Factor 
Surveillance System (BRFSS), a large, representative telephone survey of U.S. adults 
conducted annually by state health agencies with technical assistance from the Centers for 
Disease Control and Prevention (CDC).1 To account for probability of selection and population 
distribution, the BRFSS uses a complex sample survey design and weighting. The BRFSS 
collects individual and household-level data on risk behaviors, chronic health conditions, use of 
preventive services, and sociodemographic characteristics. As one of the only annual state-level 
 
1 New Jersey did not report data in 2019. 




health surveys of the adult population in the U.S., the BRFSS has been widely used in the 
economics and public health literature to study health-related policies and outcomes (Horn et 
al., 2017). 
I make several exclusions to construct my analysis sample. First, I exclude individuals 
not residing in the 50 states or the District of Columbia since those individuals cannot be 
matched to state minimum wage rates. Second, I exclude individuals over the age of 65. This 
allows me to focus on the working-age population and avoid complications arising from the fact 
that the relationship between wages and health may be quite different among the elderly (both 
because of the natural deterioration in health and the effects of accrued wealth). Third, in order 
to focus on the population most likely to be directly affected by minimum wage laws, I exclude 
individuals with more than a high school (or equivalent) education,2 individuals who report being 
self-employed, retired, homemakers, or long-term unemployed, and individuals who report a 
total annual household income above $50,000. Fourth, Native Americans and Alaska Natives 
(n=8,984) were excluded from my analysis sample for two reasons: 1) About one-third of U.S. 
residents who identify as Native American or Alaska Native as their only race live on 
reservations or tribal lands (Krogstad, 2014), some of which are exempt from state minimum 
wage laws; 2) Some members of this population receive government services related to health 
that I cannot satisfactorily control for. For these reasons, retaining Native Americans and Alaska 
Natives could introduce bias, dampening the measured effect of the minimum wage on health. 
Fifth, I exclude individuals with missing information on any of the variables used in the analysis, 
including covariates discussed in the next section; no effort is made to impute missing values. 





2 In 2019, 65% of workers earning the federal minimum wage of $7.25 an hour had a high school diploma 
or less (Bureau of Labor Statistics, 2020). 




1.3.2. Outcome Variables 
 
Each year, the BRFSS includes several “healthy days” questions in which respondents 
are asked to rate their overall health on a five-point scale and to report the number of days in 
the past month that they have experienced poor physical or mental health. These variables form 
the basis of my analysis. The questions are posed as follows: 
• Would you say in general that your health is—excellent, very good, good, fair, or poor? 
• Now thinking about your physical health, which includes physical illness and injury, for 
how many days during the past 30 days was your physical health not good? 
• Now thinking about your mental health, which includes stress, depression, and problems 
with emotions, for how many days during the past 30 days was your mental health not 
good? 
Similar questions are asked in the U.S. National Health and Nutrition Examination 
Survey (NHANES) and numerous other health surveys (Moriarty et al., 2003). Because these 
questions probe broad dimensions of health from an individual's perspective, they offer a simple 
way of tracking the holistic health and well-being of a population over time (Slabaugh et al., 
2017). The federal government’s Healthy People 2020 initiative, for example, used these 
questions to gauge its progress toward promoting health and preventing disease (Department of 
Health and Human Services, 2020). 
Though self-reported health measures contain an inherent degree of subjectivity, they 
have been shown to be predictive of objective health outcomes, including risk behaviors (Brown 
et al., 2003; Strine et al., 2005), hospitalizations (Nielsen, 2016), mortality (Burström & 
Fredlund, 2001; Heistaro et al., 2001), and health care utilization (Dominick et al., 2002). 
Consequently, self-reported health has been widely used in previous studies on income and 
health (Adda, 2009; Evans & Garthwaite, 2014; Lenhart, 2017; Horn et al., 2017). Since 




changes to more objective outcomes — such as hospitalizations, chronic conditions, or mortality 
— are unlikely to be detectable within the timeframe of this study (Horn et al., 2017), self-
reported health measures provide a more reliable means of evaluating the short-run effects of 
minimum wage increases. Self-reported health measures are also less contingent on access to 
health care, making them better suited to studying the low-income population. 
Following widely-accepted practice (Gallagher et al., 2016; McAlpine et al., 2018), I 
convert question 1 to a dichotomous variable (1 corresponding to “excellent,” “very good,” or 
“good” health; 0 otherwise) and use a probit model for analysis; I report average marginal 
effects.3 While dichotomization of Likert data sacrifices granularity, it improves interpretability 
and can partially compensate for the presence of measurement error (Baker et al., 2004).  
Because questions 2 and 3 require recall, responses tend to cluster in 5-day increments 
(Figure 3). The resulting peaks in the distribution violate the assumption of normal residuals in 
conventional generalized linear models. To overcome this limitation, researchers have 
frequently recoded these questions as binary variables for significant health burden: 1 for ≥14 
unhealthy days and 0 otherwise (Dwyer-Lindgren et al., 2017). I follow this approach in my main 
specification, using a probit model for analysis. As a robustness check, I also analyze questions 














3 The average marginal effect is helpful for interpreting the results of non-linear models, such as probit 
models. It is calculated in the following way: The change in probability that the outcome variable is 1 
when the minimum wage increases by one unit is computed for each individual, holding other covariates 
as they were observed. The average marginal effect is the mean of these individual values. 








Figure 3: Histograms of physical and mental health count variables, by sex. Source: Author’s 
calculations of BRFSS, 2011-2019. 
 
 
1.3.3. Minimum Wage Data 
 
I use data compiled by the University of Kentucky Center for Poverty Research (2011-
2018) and the U.S. Department of Labor (2019) on state-level minimum wage rates. The data 
includes the nominal minimum wage on January 1 of a given year for all 50 states and the 
District of Columbia. In my regressions, I use the effective minimum wage, defined as the 
greater of the state minimum wage (if one exists) and the federal minimum wage.4 In line with 
 
4 Several states during the sample period enforced different minimum wage rates based on business size 
(measured as number of employees) or revenue. In these cases, I use the highest state minimum wage 
rate, which typically applies to larger firms that account for the majority of minimum wage employment. 




previous researchers, my main specification assumes that health outcomes respond to 
minimum wage increases with a 1-year lag (Komro et al., 2016; Horn et al., 2017; Lenhart, 
2019). As a robustness check, I also test models with no lag and models with a 2-year lag.5 
Table A.1 (in the Appendix) shows all minimum wage changes at the state level from 
2011 to 2019. The federal minimum wage of $7.25 an hour has not increased since 2009. 
Across all states and D.C., there were 152 nominal changes (all increases) to the effective 
minimum wage during the sample period. Twenty-one states did not increase their minimum 
wage at all. At the other extreme, two states — Vermont and Colorado — increased their 
minimum wage in each of the nine years. In 2019, 29 states and D.C. had minimum wages 
above the federal minimum of $7.25 per hour. I convert nominal minimum wages to 2019 dollars 
using the Consumer Price Index for All Urban Consumers (CPI-U). 
 
1.3.4. Control Variables 
 
I control for a set of time-varying state covariates that may be correlated with minimum 
wages and self-reported health. These include policies aimed at helping low-income individuals 
and families: the maximum Temporary Assistance for Needy Families (TANF) benefit for a 
family of four, the maximum Supplemental Nutrition Assistance Program (SNAP, formerly 
known as Food Stamps) for a family of four, and the state Earned Income Tax Credit (EITC) as 
a percentage of the federal EITC. These data were drawn from the University of Kentucky’s 
Poverty Research database. I also consider whether a state has expanded Medicaid under the 
Affordable Care Act. That data was obtained from the Kaiser Family Foundation. 
My analysis is informed by previous work on the determinants of minimum wage 
changes. Cox and Oaxaca (1982) suggest that labor union strength and the average hourly 
 
5 In unreported analyses, I also consider an alternative measure of the minimum wage, the Kaitz index, 
expressed as the ratio of the effective minimum wage to the state’s mean wage across all industries and 
occupations. The Kaitz index helps adjust for the fact that states differ in terms of labor productivity, 
prices, and wage levels. A minimum wage increase of a given absolute magnitude is expected to have 
stronger effects (more “bite”) in states with lower average wages. Results are consistent. 




wage are significant factors in determining a state’s minimum wage rate, while Waltman and 
Pittman (2002) analyze party control of the state legislature, median household income, and 
political ideology of the public, with only the latter being significant. More recently, Peters 
concludes that citizen ideology, institutional ideology, and the unionization rate are the most 
significant predictors of whether a state raises its minimum wage (2009). 
To account for economic and political conditions in each state and year, I include the 
average unemployment rate, average hourly wage, and percentage of workers represented by a 
union from the Bureau of Labor Statistics, per capita income from the Bureau of Economic 
Analysis, and the poverty rate from the Census Bureau. Political balance in state government is 
captured by the political affiliation of the state’s governor (or mayor, in the case of the District of 
Columbia) and the proportion of Democrats in each chamber of the state legislature.6 These 
figures are obtained from the University of Kentucky’s Poverty Research database and 
Ballotpedia. Due to a lack of recent data, I do not control for the political ideology of the public. 
All nominal values are converted to 2019 dollars using the Consumer Price Index for All Urban 
Consumers (CPI-U). 
I also control for a set of individual/household variables known to influence health 
outcomes: age, race/ethnicity, educational attainment, total household income, marital status, 
and employment status. Due to a small number of observations in some categories, I recode 
race/ethnicity as White, Black/African American, Asian, Hispanic, and Other.7 Marital status is 
recoded as married/unmarried couple, never married, widowed, and divorced/separated. Since 
household income is reported as a categorical variable, I crudely adjust for inflation by including 
income group*year interactions. 
 
6 For the District of Columbia, the proportion of Democrats in the city council was used for both the state 
House and Senate. For Nebraska, which has an officially nonpartisan, unicameral state Senate, the 
political affiliation of each member was obtained from Ballotpedia and the proportion of Democrats in the 
state Senate was used for both the House and Senate variables. 
7 The “Other” race/ethnicity category includes non-Hispanic Native Hawaiians, non-Hispanic Pacific 
Islanders, multiracial individuals, and those who selected “Other race only.” 




Finally, I include a full set of state and year fixed effects.8 State fixed effects control for 
time-invariant differences across states that may affect health outcomes and be correlated with 
minimum wage levels, such as ingrained “culture” regarding health behaviors or geographic 
barriers to healthcare access. Year fixed effects account for any changes over time that are 
common across all states, such as changes in federal anti-poverty programs or broadly-adopted 
advances in medical practices. This ensures that my model does not attribute changes in health 
outcomes to the minimum wage when they are, in fact, driven by national-level shocks. Thus, 
the coefficients on the minimum wage will not merely be reflecting general improvements in 
health outcomes over time. Ignoring these year effects would introduce bias if they influence 
health outcomes and are correlated with minimum wage levels.  
 
1.3.5. Empirical Strategy 
 
Exploiting state-level heterogeneity in minimum wage policy in the U.S., I use a 
continuous difference-in-differences design to examine the relationship between minimum wage 
increases and self-reported health.9 Past studies of the minimum wage and health have 
employed similar strategies (Horn et al., 2017; Averett, 2017; Lenhart, 2019; Clark et al., 2020). 
I estimate the following regression equation: 
 
𝑌!"# = 𝛽$ + 𝛽%𝑀𝑊"#&% +	𝛽'𝑍!# + 𝛽(𝑋"# + 𝑆𝑡𝑎𝑡𝑒" + 𝑌𝑒𝑎𝑟# + 𝜀!"#					(1) 
 
8 In unreported analyses, I also estimate linear probability models with state-specific linear time trends to 
control for the possibility that different states, even in the absence of any changes to the minimum wage, 
may have followed different trajectories in their outcome variables. If the coefficient on the minimum wage 
becomes indistinguishable from zero when state-specific linear trends are included in my regressions, this 
suggests that the implementation of minimum wage increases correlated with other trends in state-level 
health outcomes and that the model cannot disentangle the causal effect of the minimum wage from 
these underlying trends. On the other hand, if the impact of changes in minimum wage laws are not 
immediate and constant (e.g., perhaps individuals become aware of the new minimum wage level 
gradually and slowly adjust their behavior), then state-specific trends may absorb part (or all) of the 
treatment effect instead of merely correcting for pre-existing trends. Results are consistent with my main 
specification. 
9 Data cleaning and preparation was done in R (R Core Team, 2019); Stata/SE 16.1 (StataCorp LLC, 
2019) was used for econometric analysis. 





where 𝑌!"# is the dependent variable for individual 𝑖, residing in state 𝑠 in year 𝑡; 𝑀𝑊"#$% is the 
lagged minimum wage; 𝑍!" is a vector of individual controls; 𝑋#" is a vector of state-specific 
time-varying economic and policy controls; 𝑆𝑡𝑎𝑡𝑒" is a time-invariant state effect; 𝑌𝑒𝑎𝑟# is a 
state-invariant year effect; and 𝜀!"# is the error term. Under assumptions discussed below, the 
coefficient of interest, 𝛽'$, captures the average causal effect of the minimum wage on the 
outcome variables. Normalized sampling weights are used in all regressions to account for the 
complex survey design of the BRFSS and the varying sample sizes in different years. 
Heteroskedasticity-robust standard errors are clustered at the state level. Due to well-
documented average differences between the sexes regarding health behaviors, work habits, 
labor force attachment, and other factors related to my outcome variables, I estimate separate 
models for men and women. In my main results, equation 1 is estimated using probit models.10 
Since individual income gains cannot be directly observed in my data and working-age 
individuals with at most a high school diploma and low household income are used to proxy for 
minimum wage earners, my results should be interpreted as “intent-to-treat” effects. 
The key identifying assumption of my research design is that, conditional on my 
covariates, changes in state minimum wage laws over time are not correlated with factors that 
also affect health status. My estimates would be biased in the presence of unmeasured forces 
that differentially impacted the trends of health outcomes in states that increased their minimum 
wage more than others. I minimize the influence of confounding factors by including fixed and 
year effects, which account for time- and entity-invariant characteristics, respectively, and a set 
of time-varying, state-specific economic and policy controls. 
 
10 Results are not appreciably different if a logit model is used. 




Since I rely on repeated cross-sectional data, another threat to the validity of my 
empirical strategy is the possibility of compositional changes over time in the treatment and 
control states. If higher minimum wages enticed sicker people to move across state lines, for 
example, my measured effect would partly capture this phenomenon and understate the true 
effect. This is unlikely to significantly affect my estimates, however, because geographic mobility 
in the U.S. is fairly low (Purcell, 2020). For example, Schwartz and Sommers (2014) find that 
recent expansions to Medicaid eligibility targeting low-income adults in certain states did not 
induce large migration effects from neighboring states. 
I perform several robustness checks to probe the sensitivity of main results. It is possible 
that minimum wage increases provoke changes in the number of poor physical and/or mental 
health days reported that are not well captured by my main analysis. A shift from 10 to 0 
physical or mental health days, for example, would be overlooked by my binary variable, as 
would a change from 20 to 30. To explore these possibilities, I considered four count models: 
Poisson, zero-inflated Poisson, negative binomial, and zero-inflated negative binomial. In all 
subsamples, the variance of the outcome variables vastly exceeded their mean (Figure 3). 
Because of this overdispersion, a Poisson model was not appropriate. Likelihood ratio and 
Vuong tests indicated that the zero-inflated negative binomial (ZINB) model was preferred to the 
zero-inflated Poisson model and negative binomial model, respectively. 
Therefore, a ZINB model was used for both count variables: days of poor physical health 
in the last 30 days and days of poor mental health in the last 30 days. Conceptually, the ZINB 
model assumes that excess zeros are generated by a separate process from the count values 
and can be modeled independently. Despite the absence of a clear theoretical distinction 
between “real” and “excess” zeros in my dataset (it is implausible to imagine an individual who 
is incapable of experiencing a poor health day), previous research has pointed out that ZINB 
models often perform as well or better than comparable models on measures of goodness-of-fit 
and predictive accuracy, even when clear distinctions between zeroes do not exist (Pew et al., 




2020). ZINB models have been used to study health outcomes, including childhood pneumonia 
rates (Yusuf et al., 2018). 
I also analyze the full five-point general health scale using an ordered-probit model. In 
my main analysis, I convert the five-point general health scale (“poor” to “excellent”) to a binary 
variable and report results from a probit model. It is plausible, however, that minimum wage 
increases may induce smaller shifts in health status (from “good” to “excellent,” for instance) 
that are masked by the dichotomous conversion. 
I also re-estimate my main probit models using the contemporaneous minimum wage 
and a 2-year lagged minimum wage. Although previous researchers have generally assumed 
that health outcomes respond to minimum wage increases with a 1-year lag (Komro et al., 2016; 
Horn et al., 2017; Lenhart, 2019), my outcome variables could be impacted across shorter or 
longer timeframes. 
Since the vast majority of states during my sample period implemented minimum wage 
increases on January 1, most respondents to that year’s BRFSS survey had been living under 
the new minimum wage for several months (and, in some cases, nearly an entire year). 
Therefore, modeling the minimum wage as contemporaneous can provide some insight into the 
very short-term effects of minimum wage increases. Moreover, minimum wage increases are 
commonly approved months before their implementation, potentially causing improvements in 
health among workers who anticipate higher earnings. There is some evidence that policy 
changes can provoke rapid changes to my outcome variables, though they are far from perfect 
comparisons. Raifman et al., for example, report significant shifts in mental distress among 
sexual minority respondents (using the same BRFSS variable that I use) within as little as 7 
months of a state adopting a law permitting denial of services to same-sex couples (2018). 
On the other hand, a 2-year lag may be helpful for capturing some changes — such as 
moving to a safer neighborhood, adopting a healthier diet, or receiving more health care 
services — that may take time to occur or improve health over a longer time horizon. In a 




national study of low-income childless adults with chronic conditions, for example, Medicaid 
expansion was associated with large improvements in self-reported mental health outcomes two 
years after the policy was implemented (Winkelman & Chang, 2018). 
I also guard against bias stemming from sub-state minimum wage policies for which I do 
not control. During the study period, a number of large and medium-sized cities — including 
New York City, Chicago, Minneapolis, Los Angeles, San Francisco, and others — implemented 
local minimum wages that exceeded the level enforced elsewhere in the state. To the extent 
that these jurisdictions account for a meaningful proportion of their state’s labor force, ignoring 
this within-state heterogeneity could introduce bias into my analysis and artificially inflate the 
measured effect of the minimum wage. The BRFSS does not provide sufficiently detailed 
geographic information to selectively exclude respondents from these jurisdictions. To test 
whether my main results are sensitive to sub-state minimum wage levels, I re-estimate my main 
probit models excluding all observations from the following states: New York, California, Maine, 




1.4.1. Summary Statistics 
 
Figure 4 shows how my main outcome variables changed across the study period, 
separated by sex. With the exception of significant physical health burden among men, which 
generally exhibits an upward trend, there is little discernable pattern over time.  




Figure 4: Changes in key health outcomes over the study period, by sex. Source: Author’s 
calculations of BRFSS, 2011-2019. 
 
Summary statistics for my analysis sample, aggregated over the study period, are 
presented in Table 1.1. Among men, 80% report being in good or better health, 9.2% report a 
significant physical health burden, and 9.9% report a significant mental health burden. Turning 
to women, 79% report being in good or better health. The rate of significant physical health 
burden among women is 10.5%, compared to 15.0% for significant mental health burden. 
 
Table 1.1: Summary statistics, BRFSS 2011-2019 
 Men Women 
Health outcomes   
Excellent, very good, or good health 80.0 (1.64) 79.4 (1.58) 
Significant physical health burden 9.19 (0.48) 10.47 (0.57) 
Significant mental health burden 9.86 (0.43) 14.97 (0.40) 
   
State covariates   
Minimum wage (1-year lag) 8.62 (0.13) 8.57 (0.11) 
Maximum TANF benefit, family of four 609 (77.6) 593 (68.5) 




Table 1.1: Summary statistics, BRFSS 2011-2019 (continued) 
Maximum SNAP benefit, family of four 740 (2.15) 737 (1.96) 
State EITC as a percentage of the federal EITC 0.06 (0.02) 0.07 (0.02) 
Per capita personal income 49831 (1315) 50023 (1359) 
Unemployment rate 8.08 (0.48) 7.82 (0.37) 
Mean hourly wage 24.8 (0.77) 24.7 (0.69) 
Poverty rate 14.9 (0.42) 14.7 (0.41) 
Cigarette tax (cents per pack) 146 (23.4) 152 (25.6) 
Medicaid expansion (1/0) 0.11 (0.02) 0.13 (0.02) 
Unionization rate 13.1 (1.48) 12.9 (1.46) 
Party of governor (1/0; 1=Democrat) 0.47 (0.12) 0.44 (0.11) 
State House (% Democratic) 0.49 (0.04) 0.49 (0.03) 
State Senate (% Democratic) 0.47 (0.04) 0.47 (0.03) 
   
Individual/household covariates   
Age: 18-24 12.84 (0.38) 9.20 (0.54) 
Age: 25-29 8.95 (0.27) 6.84 (0.35) 
Age: 30-34 10.90 (0.60) 10.23 (0.58) 
Age: 35-39 10.22 (0.53) 9.13 (0.35) 
Age: 40-44 13.41 (0.63) 12.63 (0.48) 
Age: 45-49 12.89 (0.25) 12.31 (0.25) 
Age: 50-54 13.52 (0.80) 16.03 (0.51) 
Age: 55-59 10.60 (0.56) 13.04 (0.60) 
Age: 60-64 6.68 (0.49) 10.59 (0.59) 
Asian 1.89 (0.34) 2.11 (0.62) 
Black 12.74 (2.21) 17.48 (2.69) 
Hispanic 34.31 (9.42) 25.71 (7.19) 
Other Race 1.48 (0.27) 1.54 (0.20) 
White 49.57 (7.69) 53.16 (5.91) 
Grade 1-8 13.09 (3.90) 9.34 (3.00) 
Grade 9-11 22.31 (0.70) 18.46 (0.67) 
High school 64.08 (4.41) 71.79 (3.48) 
No formal schooling 0.52 (0.09) 0.41 (0.11) 
Household income: <10k 5.84 (0.73) 8.62 (1.20) 
Household income: 10-15k 7.29 (1.51) 9.64 (0.93) 
Household income: 15-20k 13.77 (0.64) 16.13 (0.48) 
Household income: 20-25k 17.86 (0.55) 18.29 (0.88) 
Household income: 25-35k 23.61 (0.58) 22.10 (0.51) 
Household income: 35-50k 31.64 (2.15) 25.22 (1.39) 
Divorced/Separated 11.88 (1.08) 21.83 (0.84) 
Married/Unmarried couple 58.94 (2.28) 47.84 (1.17) 
Never married 27.79 (1.21) 25.18 (0.85) 
Widowed 1.39 (0.13) 5.16 (0.31) 
Employed 87.09 (0.50) 88.42 (0.64) 
Unemployed 12.91 (0.50) 11.58 (0.64) 
Observations 41,587 60,191 
Note: Means are given for continuous variables; proportions (multiplied by 100 for ease of interpretation) are given 
for categorical variables. Normalized BRFSS sample weights applied. Standard errors in parentheses. 
 
 
1.4.2. Probit Models of the Minimum Wage and Self-Reported Health 
 
Table 1.2 presents results from probit regression models of the minimum wage and self-
reported health outcomes for men and women. Among women, a $1 increase in the minimum 




wage is associated with a 3.6 percentage point increase in the probability of reporting good or 
better health. Relative to the baseline proportion in my sample (0.79), this coefficient estimate 
implies a 4.5 percent increase. Moreover, a $1 increase in the minimum wage is associated with 
a 2.6 percentage point reduction in the probability of reporting a significant physical health 
burden for women — a 17 percent decrease from baseline. There is weak evidence (p = 0.147) 
of a small negative effect on men’s mental health. I find no evidence that minimum wage 
increases affect women’s mental health or men’s general or physical health. 
The coefficients on my control variables are as expected. Self-reported health is 
positively associated with income and education and negatively associated with age. The 
effects of income and age are generally monotonic. In several regressions, at least one control 
variable for state political climate is significant, suggesting that previous research that ignored 
such variables may have been confounded. 
 
Table 1.2: Probit results of minimum wage and self-reported health 
 Men Women 
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capita 
0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

















































































































































Observations 41,587 41,587 41,587 60,191 60,191 60,191 
Note: All regressions include state and year fixed effects and income*year interactions. Normalized BRFSS sampling weights are 
used in all regressions. Omitted categories: Income (<10k), Race (White), Age (18-24), Education (High school), Marital status 
(Married/unmarried couple). Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
 
1.5. Extensions and Robustness Checks 
 
1.5.1. Count Models of Poor Physical and Mental Health Days 
 
As an extension to my main analysis, I use a ZINB model for both count variables: days 
of poor physical health in the last 30 days and days of poor mental health in the last 30 days. 
Results are presented in Table 1.3. For ease of interpretation, estimates are presented as 
incidence rate ratios (IRRs), which are merely exponentiated values of the original coefficients. 
An IRR indicates how a $1 increase in the minimum wage affects the expected count of the 
outcome variable. Reported coefficients are multiplicative factors.11 
 Among employed men, a $1 increase in the minimum wage is associated with a 13.5 
percent increase in the number of reported poor mental health days in the past 30 days – from 
3.23 days, on average, to 3.67 days. While the coefficients on women’s health and men’s 
 
11 An IRR of 0.9 would imply that a one-unit increase in the minimum wage reduces the number of poor 
(physical or mental) health days by 10 percent, while an IRR of 1.25 would imply that a one-unit increase 
in the minimum wage increases the number of poor (physical or mental) health days by 25 percent. 




physical health are not statistically significant, their signs are consistent with my probit model 
results. 
Table 1.3: ZINB results of the minimum wage and physical and mental health 
 Men Women  
Days of Poor Physical 
Health in Past 30 
(Mean = 3.10; SE = 
0.09)  
Days of Poor Mental 
Health in Past 30 
(Mean = 3.23; SE = 
0.11) 
Days of Poor Physical 
Health in Past 30 
(Mean = 3.51; SE = 
0.17) 
Days of Poor Mental 
Health in Past 30 
(Mean = 4.68; SE = 
0.10) 






































































































































































Table 1.3: ZINB results of the minimum wage and physical and mental health (continued) 






















































































































































Observations 41,587 41,587 60,191 60,191 
Note: Results from zero-inflated negative binomial model; logit output omitted. All regressions include state and year fixed 
effects and income*year interactions. Normalized BRFSS sampling weights are used in all regressions. Omitted categories: 
Income (<10k), Race (White), Age (18-24), Education (High school), Marital status (Married/unmarried couple). Exponentiated 
coefficients. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
 
1.5.2. Ordered Probit Model of General Health 
As reported in Table 1.4, the ordered probit model reinforces the results from the probit 
analysis in Section 1.4.2. The minimum wage is not significantly associated with changes to 




men’s general health status. Among women, increases in the minimum wage induce shifts from 
poor, fair, and good health to very good and excellent health: A $1 increase in the minimum 
wage reduces the probability of a woman reporting being in poor health by 0.58 percentage 
points (18.8 percent, relative to my sample baseline) and increases the probability of women 
reporting being in excellent health by 1.77 percentage points (14.1 percent). 
 
Table 1.4: Ordered probit results of the minimum wage on general health status 
 
Men Women 
Predictor variable: Minimum wage (1-year lag) 
General health status 
 
 
   Poor  
     Men: Mean = 2.83; SE = 0.23 





   Fair 
     Men: Mean = 17.2; SE = 1.57 





   Good 
     Men: Mean = 40.3; SE = 1.25 





   Very good 
     Men: Mean = 25.6; SE = 1.06 





   Excellent 
     Men: Mean = 14.0; SE = 0.31 





Observations 41,587 60,191 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls, and income*year 
interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum wage coefficients 
are shown. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
 
1.5.3. Lags of the Minimum Wage 
 
The results of regressing on different lags of the minimum wage, presented in Table 1.5, 
suggest smaller – and often imperceptible – effects compared to my main specification. For 











































































Observations 41,587 41,587 41,587 60,191 60,191 60,191 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls, and income*year 
interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum wage coefficients 
are shown. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
 
1.5.4. Sub-State Minimum Wages 
Table 1.6 presents the results of excluding states which had sub-state minimum wage 
heterogeneity during the study period. They are consistent with my main findings (which are re-
stated in the first row). The effects of the minimum wage on women’s general and physical 
health remain statistically significant, though the coefficients are slightly attenuated. This 
suggests that my main specification may partially reflect the impact of sub-state policies. 
 
Table 1.6: Probit results with exclusions for sub-state minimum wages 
 Men Women 


















































Observations 32,706 32,706 32,706 48,499 48,499 48,499 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls, and income*year 
interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum wage coefficients 
are shown. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 





1.5.5. Falsification Test on College-Educated Adults 
 
An increase in the minimum wage would not be expected to meaningfully affect the 
incomes of individuals with a college degree.12 Therefore, I use this group to construct a 
falsification test.13 If my models uncovered a significant effect of the minimum wage on the 
health of college graduates, it would suggest that my regressors do not adequately control for 
broader trends that affect public health in states that increased their minimum wage. As shown 
in Table 1.7, no effect of the minimum wage is detectable in men or women on any health 
outcome. 
 
Table 1.7: Probit results for college-educated individuals 
 Men Women 






















































106,003 106,003 106,003 147,848 147,848 147,848 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls, and income*year 
interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum wage coefficients 





12 In the first quarter of 2016, the 10th percentile weekly earnings of workers with a bachelor’s degree 
(and no advanced degree) was $555 — or $13.88 an hour, assuming a 40-hour workweek (Bureau of 
Labor Statistics, 2016). This figure exceeds nearly all the minimum wage levels in my sample. In addition, 
since the BRFSS does not separate advanced degree-holders from bachelor’s degree-holders, the 10th 
percentile earnings of workers with a bachelor’s degree can be considered a lower-bound estimate of the 
earnings of my comparison sample. 
13 To further isolate individuals who are unlikely to be affected by an increase in the minimum wage, I 
narrow my sample to college graduates who report an annual household income of at least $50,000. 





1.5.6. Excluding Income Categories 
 
I also consider an alternative specification of my probit models that omits the categorical 
variable for income but retains the income*year interactions. Given the income*year 
interactions, including nominal income categories in my regression absorbs additional variation 
stemming from relative income strata. Removing the nominal income categories allows the 
impact of the minimum wage to influence health by means of shifting individuals between 
income strata. In their investigation of the minimum wage and obesity, using similar BRFSS 
data, Meltzer and Chen (2011) perform a similar sensitivity analysis. As Table 1.8 shows, there 
is no change in my coefficients. 
 
Table 1.8: Probit results without categorical income controls 
 Men Women 


































Observations 41,587 41,587 41,587 60,191 60,191 60,191 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls (excluding income), 
and income*year interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum 





Many U.S. states have seen a recent surge in popular and legislative support for 
relatively large minimum wage increases. The impact of the minimum wage on public health is 
only beginning to be understood (Leigh et al., 2019). This study investigates whether minimum 
wage increases over the last decade were associated with changes in less-educated, working-
age adults’ self-reported health status. Exploiting more than 150 legal changes to the minimum 
wage from 2011 to 2019 and drawing on data from all 50 states and the District of Columbia, I 
find evidence that higher minimum wages improve women’s physical health and overall well-




being, and some signs of harm to men’s mental health. These results – which are robust to 
different sample definitions, functional forms, and statistical modeling approaches – highlight the 
importance of considering the holistic impact of the minimum wage on affected groups. 
These findings are economically significant. Over my sample period, the minimum wage 
averaged approximately $8.60 for both men and women. Examining the effects of a $1 
minimum wage increase, as I have done, implies an 11.6 percent increase – a magnitude in line 
with minimum wage increases approved or being contemplated in Congress and state houses 
across the country (National Conference of State Legislatures, 2021). My estimates suggest 
that such minimum wage increases have substantial public health implications. Based on the 
results of my main specification, a $1 increase in the (lagged) minimum wage leads to a 4.6 
percent increase in reporting good or better general health and a 25.2 percent decrease in 
significant physical health burden among women in my sample. On the other hand, count model 
analysis suggests that a $1 increase in the minimum wage induces a 13.5 percent increase in 
the number of poor mental health days among men. 
My findings are consistent with previous studies which have generally found that higher 
minimum wages deliver health benefits to women and reduce men’s health, though effects 
across genders often vary by racial/ethnic group. Among teenage workers, White women are 
more likely to report better health from a minimum wage increase, while Hispanic men report 
worse health (Averett et al., 2017). Higher minimum wages are associated with a higher 
likelihood of obesity among male and non-White or Hispanic adults (Buszkiewicz et al., 2020). 
Using 1993-2014 BRFSS data, Narain & Zimmerman (2019) find that minimum wage increases 
are associated with positive, negative and mixed health outcomes among white women, white 
men and Latino men, respectively. The data used in these studies, however, often stretched to 
the mid-1990s. By confining my analysis to the post-Great Recession period, I provide a strong 
complement to the existing literature that helps to establish a fuller – and more up-to-date – 
understanding of the relationships between the minimum wage and health. 




My results offer little insight into potential mechanisms, but some tentative hypotheses 
suggest themselves. The large improvements in women’s physical health, with no 
commensurate improvement in their mental health, suggest that – among women – the 
alleviation of absolute deprivation may play a larger role than psychosocial pathways in 
mediating the effects of higher minimum wages on health. This explanation is consistent with 
work by Lenhart (2019) showing that higher minimum wages are associated with slightly larger 
increases in individually purchased health coverage and substantially larger increases in the 
frequency of regular health checkups for women than men. Moreover, to the extent that 
minimum wage increases provoke job losses, the apparent decline in men’s mental health is 
consistent with some research suggesting that, compared to women, men are more likely to 
experience poor mental health during spells of unemployment (Artazcoz et al., 2004). However, 
more recent evidence indicates that the impact of unemployment on mental health in the United 
States is similar across genders (Aydiner-Avsar & Piovani, 2019). It is also possible that the 
decline in men’s mental health is attributable to increased alcohol or drug consumption, as men 
are far more likely to engage in substance abuse than women. However, Horn et al. (2017) find 
no convincing evidence that minimum wage increases impact alcohol use. 
Whatever the underlying dynamics, my results are relevant to ongoing policy discussions 
about the minimum wage at all levels of government. In 2019, for the first time in history, the 
U.S. House of Representatives voted to raise the federal minimum wage to $15 an hour; the 
legislation was not taken up by the Senate (Stolberg & Smialek, 2019). A string of similar 
measures — requiring a $15 minimum wage by 2025 or earlier — have passed in California, 
Connecticut, Illinois, Maryland, Massachusetts, New Jersey, New York, and Washington, D.C. 
(Marr, 2019). In 2020, a $15 federal minimum wage became an official plank of the Democratic 
Party platform (2020 Democratic Party Platform, 2020). Moreover, citizen-led efforts to increase 
state and local minimum wages have also been gaining ground. Since 2016, ballot initiatives to 
raise the state minimum wage have been approved by voters in eight states; by comparison, 22 




state minimum wage ballot measures were passed between 1938 — when the federal minimum 
wage was introduced — and 2015 (Congressional Research Service, 2021). 
Those seeking to raise minimum wages have increasingly cited health improvements as 
a justification. In 2016, the Obama Administration asserted that “higher wages help workers 
maintain better physical and mental health” (Executive Office of the President, 2016). The same 
year, the American Public Health Association released a white paper calling for an increase in 
federal and state minimum wages to improve the health of low-wage workers (American Public 
Health Association, 2016). 
Nonetheless, the research literature and public debate on the minimum wage focus 
overwhelmingly on its disemployment effects (Leigh et al., 2019). To the extent that the 
minimum wage is aimed at broadly improving the lives of affected workers, however, it is 
inadequate to measure its efficacy on the sole basis of a narrow set of employment-related 
outcomes. This study contributes to the emerging effort to quantify the broader welfare effects of 




Several limitations of this analysis must be acknowledged. First, unlike panel data, 
repeated cross sections do not convey information about the same individuals over time. 
Consequently, my results may be contaminated by selection bias if the sampling probabilities in 
the population change year-to-year. The weighting procedures used in the BRFSS, however, 
ensure that each year’s sample is broadly representative of state populations.  
Second, individual earnings are not reported in the BRFSS data, nor are hours of work, 
making it infeasible to precisely identify the population of workers directly affected by minimum 
wage increases. This forced me to adopt an “intent-to-treat” approach based on educational 
attainment and household income. Since some proportion of adults with a high school diploma 
or less earn more than the minimum wage, my results should be interpreted as a lower-bound 




estimate of the average treatment effect on the treated (ATT) — that is, workers who were 
directly impacted by a minimum wage increase.  
Third, self-reported health is subject to reporting and social desirability bias and provides 
an incomplete picture of the health effects of minimum wage increases. Impacts on aspects of 
health not captured by these measures would go undetected in this study.  
Fourth, because BRFSS is a household telephone survey, it excludes adults without 
phone service and under-samples workers with atypical hours – populations that are likely over-
represented in minimum wage jobs.  
Fifth, despite controlling for many relevant state and individual/household variables, 
some level of residual confounding may contaminate my results. Ideally, additional controls 
would have been included in the regressions to reduce the risk of bias. An index of political 
attitudes of the public in each state would have been helpful, had it been available. 
Sixth, the external validity of my findings may be questioned. Although my data captures 
variation across all 50 U.S. states and the District of Columbia over a recent nine-year period, 
my results may not be applicable to the economy that emerges post-COVID-19. Some of the 
potential pathways from minimum wage increases to health — such as changes in job 
satisfaction or access to healthy food stores — may plausibly be affected by the pandemic. 
Moreover, 2011-2019 was a period of consistent economic and employment growth in most of 
the United States; my results may not apply to minimum wage increases implemented at 




For the last 80 years, the minimum wage has been one of the most exhaustively studied 
policies in all of economics. Yet researchers have only just begun to evaluate its effects on 
health behaviors and outcomes. Economic theory fails to provide a clear prediction of the sign of 
the effect (much less its magnitude), highlighting the need for empirical investigation. 




This study addresses a gap in the existing literature by examining the impact of 
minimum wage increases on self-reported health in the U.S. in the post-Great Recession period. 
Drawing on a rich, nationally representative dataset, I document that minimum wage increases 
generally improve women’s general and physical health while harming men’s mental health. My 
work illustrates the need for policymakers to consider outcomes beyond employment and 










MINIMUM WAGE AND SELF-REPORTED HEALTH IN THE UNITED STATES: 





Place of residence is strongly associated with health in the United States. Compared to 
their counterparts in more urbanized areas, rural residents — who account for about 14 percent 
of the U.S. population (Parker et al., 2018) — fare worse on many indicators of population 
health, including mortality, chronic disease, and behavioral risk factors (Anderson et al., 2015). 
In recent years, this topic has generated renewed interest with the finding that rural/urban 
disparities in mortality appear to be sharply worsening among some demographic subgroups 
(Snyder, 2016). Singh and Siahpush (2014) report that between 1969 and 2009, residents of 
metropolitan areas experienced larger gains in life expectancy than their nonmetropolitan 
counterparts and that as a result, “the rural poor and rural [B]lacks currently experience survival 
probabilities that urban rich and urban [W]hites enjoyed 4 decades earlier.” Reversing these 
worrisome trends and improving health equity requires a better understanding of how public 
policy affects populations differently across the rural/urban spectrum. 
Numerous determinants of health vary between rural and nonrural settings, including 
demographic and socioeconomic factors, environmental hazards, cultural attitudes, geographic 
barriers, health insurance coverage, and health care infrastructure (Eberhardt & Pamuk, 2004). 
To date, much of the research on potential remedies to the rural/nonrural health gap has 
focused on policy interventions targeting specific outcomes, such as nutrition, mental illness, or 
health insurance coverage. Little effort has been made to analyze how the effects of broader 
economic policies might vary by place of residence. Over the last decade, as the minimum 
wage has emerged as a centerpiece of anti-poverty movements in many states, the need to 




consider its implications for the rural/nonrural health divide, particularly among low-educated 
workers, has grown. 
In an extension of Chapter 1, using 2011-2014 data from the Behavioral Risk Factor 
Surveillance Survey (BRFSS), I examine the effects of minimum wage increases on the self-
reported general, physical, and mental health of low-educated individuals in rural and nonrural 
settings. To my knowledge, this is the first study to explore the heterogeneous health effects of 
the minimum wage based on place of residence. I find large disparities in the health effects of 
the minimum by sex and place of residence. Higher minimum wages induce large reductions in 
the self-reported general and mental health of rural men and no detectable change in the health 
of nonrural men. Some ambiguity exists among rural women, for whom the minimum wage 
improves general health but substantially increases the number of poor mental health days 
reported. Benefits of higher minimum wages accrue mainly to non-rural women, who report 
better general and physical health. 
 
2.2. Background and Literature Review 
 
2.2.1. Health Disparities and Place of Residence in the U.S. 
 
Despite sporadic progress over the last several decades, the health of rural populations 
in the U.S. continues to lag behind the health of residents of more urbanized areas on many 
dimensions, including mortality, morbidity, lifestyle behaviors, health care access, and other risk 
factors (Eberhardt & Pamuk, 2004). In this section, I discuss some of these disparities to 
provide context for the discussion of the minimum wage and health. 
Life expectancy tends to decrease as the level of rurality increases. In 2005-2009, those 
living in large metropolitan areas had a life expectancy of 79.1 years compared to 76.7 years for 
those living in rural areas (Singh & Siahpush, 2014). The same study reports that between 1969 
and 2009, residents in metropolitan areas experienced larger gains in life expectancy than those 
in nonmetropolitan areas. Other scholars have noted a large nonmetropolitan “mortality 




penalty.” During the 1980s, annual metropolitan–nonmetropolitan differences in age-adjusted 
mortality rates averaged 6.2 excess deaths per 100,000 nonmetropolitan population, or 
approximately 3,600 excess deaths. In 2000 to 2004, the difference had increased more than 10 
times to approximately 35,000 excess deaths (Cosby et al., 2008). 
Many studies have documented significant differences in behavioral risk factors between 
rural and nonrural residents. Matthews et al. (2017) find that the prevalence of five health-
related behaviors — sufficient sleep, current non-smoking, non-drinking or moderate drinking, 
maintaining normal body weight, and meeting aerobic physical activity recommendations — are 
lowest in rural areas, particularly among individuals with less than a high school diploma. 
Buettner-Schmidt et al. (2019) note that “rural populations are among those being left behind in 
the recent declining smoking rates.” The rate of current cigarette use in rural areas is 
approximately 27.3 percent, compared to 21.3 percent in urban areas, while smokeless tobacco 
use is reported to be more than twice as high in rural areas — 6.8 percent to 2.9 percent 
(Doogan et al., 2017). Rural areas have also been found to have lower self-reported seat-belt 
use (Beck et al., 2017).  
Access to health care services is a persistent challenge in many rural communities, both 
because of long travel times and a lower per capita supply of health care providers (Ziller & 
Lenardson, 2009). Shortages of medical specialists and dentists are particularly acute in rural 
counties, forcing rural providers to see a greater number of patients and perform a greater 
variety of procedures than their urban colleagues (Rosenblatt & Hart, 2000). Rural hospitals 
often lack intensive care units, skilled nursing facilities, rehabilitation units, or telehealth 
capabilities (Chen et al., 2020; National Healthcare Quality and Disparities Report, 2019). 
Notably, given the recent opioid abuse crisis in the U.S., rural residents tend to have more 
limited access to substance abuse treatment services (Mack et al., 2017). On many measures, 
rural residents receive lower quality care than their nonrural counterparts (National Healthcare 
Quality and Disparities Report, 2019). Joynt et al. (2011) find that Critical Access Hospitals 




(CAHs) underperform non-CAHs in patient outcomes for three common conditions: congestive 
heart failure, acute myocardial infarction, and pneumonia. 
The causes of many of these disparities remain elusive. Some researchers have 
suggested that appreciating cultural differences between rural and urban communities may be 
fundamental to understanding health disparities. Rural living may be linked to tastes, health 
status and relative reluctance to seek out medical care. The independence and self-sufficiency 
of many rural residents, for example, may contribute to more stoic and fatalistic attitudes about 
health and illness than among urban populations (Gessert et al., 2015). In their meta-analysis 
exploring barriers to care in rural America, Douthit et al. (2015) add:  
 
“[Patients in rural areas] often regard their health care providers as friends and 
neighbors rather than practicing professionals. These concerns are prohibitive in terms 
of consultation and treatment-seeking behavior — it is difficult to discuss embarrassing 
medical problems with the same people with whom one shops, goes to church, or walks 
in the park.”  
 
These values and attitudes may undermine the effectiveness of policy interventions designed to 
promote healthy lifestyles and encourage the use of healthcare services in rural areas. 
Provider-level barriers to health care may also be a source of rural-urban disparities. 
Loftus et al. (2017) identify significant rural-urban differences in discriminatory behavior — 
related to race, sex, program enrollment, and ability to pay — among Minnesotans enrolled in 
publicly-funded insurance programs. 
Environmental factors contribute to rural-urban health disparities. Doney et al., (2017) 
suggest that workers in rural areas — including those in non-agricultural jobs — face greater 
occupational exposure to vapor-gas, dust, and fumes than urban workers. And while air quality 
tends to improve as counties become more rural, the reverse is true of water quality. Across 10 




contaminants, Strosnider et al. (2017) find that 10 percent of rural counties report at least one 
annual mean concentration above the maximum contaminant level (MCL), compared to 5.4 
percent of large metropolitan counties. Furthermore, rural residents are far more likely to lack 
access to community water systems, putting them at higher risk of exposure to chemical and 
biological contaminants (Pons et al, 2015). 
Many of the forces contributing to rural-urban differences in health — including cultural 
attitudes, environmental hazards, and the scarcity of health infrastructure — are unlikely to be 
meaningfully affected by changes in state minimum wage levels. At the same time, research 
suggests that socioeconomic variables may account for some of the observed difference in 
population health along the rural-urban continuum. Long et al. (2018) find that after controlling 
for median income and percent in poverty, rural-urban disparities in county-level age-adjusted 
premature mortality rates from 2004 to 2012 largely disappear. In addition, the fact that 
residents of rural counties have significantly greater odds of self-reporting bad health than 
metropolitan residents can largely be explained by higher rates of unemployment, population 
loss, and lower levels of education in rural counties (Monnat & Pickett, 2011). These findings 
suggest that economic policies aimed at improving the economic conditions of working families 
— such as increases in the minimum wage — may have a palpable effect on health in rural 
areas. 
 
2.2.2. Place of Residence and the Minimum Wage 
 
For a discussion of the various mechanisms through which the minimum wage may 
influence health, readers are encouraged to consult Section 1.2 in the previous chapter. In this 
section, I explore the reasons one might expect place of residence to play a role in mediating 
the effects of minimum wage increases on health. Very little research has been done to 
understand rural/nonrural differences in the effects of minimum wage policies, and no previous 




work — to my knowledge — has examined health outcomes in this context. The discussion is 
therefore limited by a lack of empirical evidence. 
Since the minimum wage’s inception, economists have raised concerns that it may 
induce firms to reduce low-wage employment. Business may react differently to the minimum 
wage in rural and nonrural areas, which could affect workers’ health through changes in 
employment. Since nominal wages are lower in rural areas, state minimum wage increases tend 
to impose greater cost pressures on rural businesses, which are typically smaller and grow 
more slowly than their nonrural counterparts (Lee & Xu, 2020). A qualitative multi-case study of 
13 small, rural businesses in Arizona found that a 20% minimum wage increase enacted in 
2017 resulted in “reduced net income, wage compression, increased expectations of employee 
efficiency, increased product prices, changed hiring practices, the consideration to automate, 
decreased employment opportunities, as well as a diminished incentive for small business 
ownership” (Sims, 2018). As a result, state minimum wage increases may induce larger 
disemployment effects in rural areas. Whitener and Parker (1999), analyzing a proposal to 
increase the federal minimum wage from $5.15 to $6.15, state: “Although job losses would 
probably be minimal, nonmetro areas may experience more employment displacement than 
urban areas since the increased minimum wage affects a larger share of rural than of urban 
workers and typically would raise their wages by a larger amount.” On the other hand, rural 
labor markets are more likely to feature monopsony power, which could mitigate disemployment 
effects (Azar et al., 2020). To the extent that minimum wage increases provoke job losses for 
some workers, the health implications of unemployment must be considered. As noted in 
Section 1.2.1, however, the relationship between unemployment – whether examined on an 
individual or regional level – and health remains unclear. Consequently, it is uncertain how 
firms’ reactions to higher minimum wages may provoke different changes in health across rural 
and nonrural areas.   




The relationship between income and health posited by some researchers – 
characterized by diminishing marginal returns – also suggests minimum wage increases may 
have heterogenous effects by place of residence (Kawachi et al., 2010). That is, income gains 
drive the largest health improvements at the low end of the distribution. Evans et al. (2013) 
present empirical evidence for this view, drawing on several large-scale health surveys in the 
United States. Since rural areas tend to be poorer and less healthy, state minimum wage 
increases may have a greater positive effect on health than in nonrural areas. 
Rural residents, who often live far from health care providers, grocery stores, and fitness 
centers, may have fewer opportunities than their nonrural counterparts to use higher earnings in 
health-augmenting ways. Lower population density is associated with less access to affordable, 
nutritious food; nearly 15.9 percent of rural Census tracts were classified as “food deserts” in 
2012, compared to 8.2 percent of urban Census tracts (Dutko et al., 2012). Calancie et al. 
(2015) note the challenges — especially the long distances customers need to travel from their 
homes to grocery stores and farmers markets — of designing effective interventions to address 
obesity and encourage healthy diets in rural communities. Similar rural/nonrural disparities exist 
in access to gyms and recreation/sports centers (Chrisman et al., 2015) and the quality of public 
parks (Veitch et al., 2013). As discussed in the previous section, rural areas often cannot 
support sophisticated hospitals and specialist practices because of transportation problems and 
low population densities, making it difficult for rural residents to access needed services. 
Finally, the relatively lower level of health literacy in rural areas may undermine rural 
residents’ ability to use income gains in health-augmenting ways (Zahnd, Scaife, & Francis, 
2009; Moser et al., 2015). Loftus et al. (2017) report, for example, that low utilization of 
preventive health care among rural Minnesotans enrolled in public insurance programs was 
partly explained by uncertainty about care being covered by insurance. Low health literacy is 
also associated with lower rates of medication adherence and poorer understanding of nutrition 
labels (Berkman et al., 2011). 




Taken together, the factors discussed above do not provide a clear prediction of the 





My identification strategy, data sources, and control variables in this chapter are very 
similar to those described in Chapter 1. This section highlights several important differences. 
 
2.3.1. Behavioral Risk Factor Surveillance Survey (BRFSS) 
 
I analyze repeated cross-sections from the 2011 to 2014 landline-telephone modules of 
the Behavioral Risk Factor Surveillance System (BRFSS). To account for the probability of 
selection and population distribution, the BRFSS uses a complex sample survey design and 
weighting. Through the use of landline-specific sampling weights, my analysis sample is 
representative of adult populations in each state.  
In constructing my analysis sample, I make the same exclusions as in Chapter 1. 
 
2.3.2. Defining Place of Residence 
 
There are different ways to define rurality for research purposes (e.g., Coburn et al., 
2007). In the BRFSS datasets, the only variable that can be used to define place of residence is 
the Metropolitan Status Code (MSCODE), which classifies respondents based on Metropolitan 
Statistical Area (MSA) definitions developed by the U.S. Office of Management and Budget.14 
Since 2011, when the BRFSS began including cell phones in its sampling methodology, 
the MSCODE variable has only been available for landline telephone respondents. In each 
successive year, landline respondents have accounted for a declining proportion of the total 
 
14 BRFSS questionnaires ask respondents to identify their ZIP code and county, but these data are not 
publicly available in order to protect anonymity. 




BRFSS sample. The MSCODE variable is available for 73% of the total BRFSS sample in 2011, 
62% in 2012, 53% in 2013, and 45% in 2014.15 
The MSCODE variable has four categories, indicating the place of residence of the 
survey respondent:16 
1. In the center city of an MSA 
2. Outside the center city of an MSA but inside the county containing the center city 
3. Inside a suburban county of the MSA 
4. Not in an MSA 
In my main specification, I define rural and nonrural areas in accordance with the 
standard practices of U.S. statistical agencies and previous researchers who have used the 
BRFSS to study health behaviors by place of residence (Tran et al., 2019). Rural residents are 
defined as those living outside an MSA (MSCODE 4) while nonrural residents are defined as 
those living inside an MSA (MSCODE 1–3).17 Imposing these definitions on my data, I have 
observations for 12,242 rural men, 17,345 nonrural men, 17,049 rural women, and 25,811 
nonrural women. 
This approach to defining rural and nonrural residents is well-suited to examining labor 
market dynamics and health. According to the Census Bureau, “the general concept of [an 
MSA] is that of a core area containing a substantial population nucleus, together with adjacent 
communities having a high degree of economic and social integration with that core” (2020). 
Residents of an MSA tend to have similar employment opportunities, access to health care 
 
15 This trend has continued. The MSCODE variable is available for 37% of the total BRFSS sample in 
2015, 31% in 2016, 23% in 2017, 17% in 2018, and 15% in 2019. Moreover, data from the Consumer 
Expenditure Survey suggests that the decline in landline telephone use accelerated in 2015 (Creech, 
2019). 
16 A fifth option, “In an MSA that has no center city,” was included in the 2011, 2012, and 2013 BRFSS 
surveys. In all three years, observations in this category accounted for <1% of total observations. The 
option was removed from the 2014 survey. Therefore, I dropped observations in this category prior to 
analysis. 
17 By this definition, New Jersey does not have any rural residents. 




services, and other resources that help determine health outcomes. Moreover, in one of the few 
empirical studies of the minimum wage’s impact in rural areas, Gilbert et al. (2001) analyze the 
introduction of the minimum wage in Great Britain and conclude “that for the majority of rural 
areas that are accessible to urban labour markets, the impact is likely to be broadly similar.” 
This finding provides additional support for the decision to define rural/nonrural populations 




I use the same data on state minimum wages and economic/political covariates as in 
Chapter 1. My main specification assumes that health outcomes respond to minimum wage 
increases with a 1-year lag (Komro et al., 2016; Horn et al., 2017; Lenhart, 2019). As a 
robustness check, I also test models with no lag and models with a 2-year lag.18 
Across all states and D.C., there were 44 nominal changes (all increases) to the 
effective minimum wage during the 2011-2014 sample period. Thirty-one states did not change 
their minimum wage at all. At the other extreme, seven states — Washington, Ohio, Colorado, 
Vermont, Oregon, Montana, and Arizona — increased their minimum wage in each of the four 
years. I convert nominal minimum wages to 2014 dollars using the Consumer Price Index for All 
Urban Consumers (CPI-U). 
To measure health status, I use the same self-reported measures as in Chapter 1.  
 
2.3.4. Empirical Strategy 
 
Using a continuous difference-in-differences design, I exploit state-level heterogeneity in 
minimum wage laws in the U.S. to examine the relationship between minimum wage increases 
and self-reported health across rural and nonrural populations.  
 
18 As in Chapter 1, in unreported analyses I also consider the Kaitz index as an alternative measure of the 
minimum wage. Results are consistent. 




I estimate separate models for rural men, nonrural men, rural women, and nonrural 
women. This approach was chosen over an integrated model with an interaction term for two 
reasons: 1) since the value of the interaction term cannot change independently of the values of 
the component terms, a separate average marginal effect cannot be estimated from an 
interaction; 2) separate models allow the coefficients of state and individual/household 
covariates to vary between rural and nonrural subsamples. For each subgroup, I estimate the 
same regression equation as in Chapter 1: 
 
 
𝑌!"# = 𝛽$ + 𝛽%𝑀𝑊"#&% +	𝛽'𝑍!# + 𝛽(𝑋"# + 𝑆𝑡𝑎𝑡𝑒" + 𝑌𝑒𝑎𝑟# + 𝜀!"#							(2) 
 
 
where 𝑌!"# is the dependent variable for individual 𝑖, residing in state 𝑠 in year 𝑡; 𝑀𝑊"#$% is the 
lagged minimum wage; 𝑍!" is a vector of individual controls; 𝑋#" is a vector of state-specific 
time-varying economic and policy controls; 𝑆𝑡𝑎𝑡𝑒" is a time-invariant state effect; 𝑌𝑒𝑎𝑟# is a 
state-invariant year effect; and 𝜀!"# is the error term. Under assumptions discussed in Section 
1.3.4., the coefficient of interest, 𝛽'$ in equation 2, captures the average causal effect of the 
minimum wage on the outcome variables. Normalized sampling weights are used in all 
regressions to account for the complex survey design of the BRFSS and the varying sample 
sizes in different years. Heteroskedasticity-robust standard errors are clustered at the state 
level. 
 As in Chapter 1, I perform a series of robustness checks on my main specification.19 To 
explore patterns that may be masked by the dichotomous conversion of my outcome variables, I 
estimate ZINB (for days of poor physical and mental health) and ordered probit models (on the 
five-point general health scale). I also examine whether the impact of the minimum wage is 
 
19 Unlike in Chapter 1, I do not re-estimate my main models after excluding states with varying sub-state minimum 
wage policies. To my knowledge, no large sub-state jurisdictions enforced different minimum wage levels prior to 
2015 – after the end of my study period. 




detectable at different time horizons – using contemporaneous and 2-year lags – and whether 
omitting nominal income from my main specification influences the results. Finally, I perform 
falsification tests using college-educated individuals to evaluate whether my main findings may 




2.4.1. Summary Statistics 
 
Figure 5 shows how my main outcome variables changed across the study period, 
separated by sex and place of residence. None of the variables exhibit any consistent trend, but 
several features are worth noting. Rural/nonrural differences tend to be larger among men than 
among women, particularly in physical health. This may be related to occupational choices. In 
addition, while rural women tend to report higher rates of significant mental burden than 
nonrural women, rural men tend to report lower rates of significant mental health burden than 
nonrural men. 




Figure 5: Changes in key health outcomes over the study period, by sex and place of 
residence. Source: Author’s calculations of BRFSS, 2011-2014. 
 
Summary statistics for my analysis sample, aggregated over the study period, are 
presented in Table 2.1. Across both sexes, rural residents tend to report better general health 
than nonrural residents, though differences are not statistically significant. Rural men are less 
likely to report a significant physical (7.0% to 9.1%) or mental (8.7% to 10.5%) health burden 
than nonrural men. 
Other variables vary by place of residence. Rural areas tend to have lower mean wages 
and per capita incomes, as well as a lower probability of Medicaid expansion and lower 
unionization rates. The largest differences are demographic. Rural residents are far more likely 
to be White, and far less likely to be Hispanic or Asian, than their nonrural counterparts. Rural 




women are also more likely to be in a couple (married or unmarried), less likely to be single, and 
more likely to be employed, while rural men are more likely to be divorced or separated. 
 












Excellent, very good, or 
good health 
82.09 (1.22) 79.81 (1.72) -2.28 (2.15) 81.65 (0.64) 78.36 (1.85) -3.29 (1.95) 
Significant physical health 
burden 
7.02 (0.49) 9.05 (0.47) 2.03 (0.75)** 8.56 (0.43) 10.18 (0.73) 1.61 (0.90) 
Significant mental health 
burden 






Minimum wage (1-year 
lag) 
7.80 (0.06) 7.95 (0.12) 0.15 (0.09) 7.79 (0.05) 7.91 (0.11) 0.12 (0.08) 
Maximum TANF benefit, 
family of four 
467 (33.44) 559 (80.80) 91.29 (62.14) 454 (30.76) 549 (67.12) 95.50 (54.69) 
Maximum SNAP benefit, 
family of four 
686 (3.25) 684 (1.58) -1.68 (1.77) 686 (3.48) 684 (1.43) -1.56 (2.15)  
State EITC as a percentage 
of the federal EITC 
0.05 (0.01) 0.05 (0.02) 0.00 (0.01) 0.05 (0.01) 0.06 (0.02) 0.01 (0.02) 
Per capita personal income 43154 (857) 45847 (1262) 2693 (950)** 42807 (845) 45956 (1229) 3149 (941)** 
Unemployment rate 7.58 (0.22) 8.25 (0.45) 0.67 (0.37) 7.57 (0.20) 8.15 (0.38) 0.58 (0.33) 
Mean hourly wage 21.38 (0.36) 22.97 (0.77) 1.59 (0.60)* 21.22 (0.34) 22.87 (0.68) 1.65 (0.55)** 
Poverty rate 15.05 (0.45) 15.17 (0.41) 0.12 (0.35) 15.17 (0.47) 14.99 (0.43) -0.19 (0.36) 











Medicaid expansion (1/0) 0.06 (0.02) 0.09 (0.02) 0.03 (0.01)* 0.07 (0.01) 0.08 (0.02) 0.01 (0.01) 
Unionization rate 10.93 (1.01) 12.81 (1.63) 1.88 (1.10) 10.69 (0.96) 12.84 (1.52) 2.15 (1.02)* 
Party of governor (1/0; 
1=Democrat) 
0.36 (0.08) 0.45 (0.15) 0.09 (0.11) 0.34 (0.08) 0.43 (0.13) 0.09 (0.10) 
State House (% 
Democratic) 
0.43 (0.02) 0.49 (0.05) 0.06 (0.03) 0.43 (0.02) 0.49 (0.04) 0.05 (0.03) 
State Senate (% 
Democratic) 
0.42 (0.02) 0.48 (0.04) 0.06 (0.04) 0.42 (0.02) 0.47 (0.04) 0.05 (0.03) 










Age: 18-24 15.59 (0.91) 15.27 (0.70) -0.31 (1.26) 13.86 (1.13) 12.82 (0.53) -1.04 (1.20) 
Age: 25-29 14.25 (0.79) 12.49 (0.50) -1.76 (0.98) 11.40 (0.70) 9.88 (0.50) -1.52 (0.87) 
Age: 30-34 14.57 (0.96) 16.01 (0.57) 1.44 (1.14) 15.09 (1.32) 15.78 (0.64) 0.69 (1.37) 
Age: 35-39 9.34 (0.57) 10.71 (0.62) 1.37 (0.91) 8.41 (0.46) 9.56 (0.50) 1.15 (0.65) 
Age: 40-44 12.43 (0.67) 13.45 (0.72) 1.02 (0.98) 10.59 (0.46) 12.78 (0.48) 2.19 (0.74)** 
Age: 45-49 10.74 (0.48) 10.46 (0.31) -0.28 (0.52) 9.98 (0.47) 10.37 (0.34) 0.39 (0.68) 
Age: 50-54 11.23 (0.73) 10.61 (0.52) -0.62 (0.73) 13.36 (0.49) 12.71 (0.34) -0.65 (0.61) 




Table 2.1: Summary statistics, BRFSS 2011-2014 (continued) 
Age: 55-59 7.62 (0.39) 7.00 (0.39) -0.62 (0.44) 9.62 (0.38) 9.12 (0.32) -0.50 (0.46) 
Age: 60-64 4.24 (0.25) 4.00 (0.34) -0.24 (0.35) 7.69 (0.41) 6.97 (0.37) -0.72 (0.54) 
Asian 0.35 (0.23) 2.11 (0.27) 1.76 (0.25)*** 0.71 (0.38) 2.32 (0.88) 1.60 (0.71)* 
Black 8.82 (2.19) 14.47 (2.82) 5.65 (2.95) 14.19 (3.19) 20.17 (3.22) 5.98 (3.64) 
Hispanic 20.43 (4.29) 43.36 (9.55) 22.93 (7.78)** 13.34 (2.64) 32.84 (7.37) 19.50 (6.39)** 
Other Race 2.47 (0.46) 1.92 (0.38) -0.55 (0.42) 1.58 (0.40) 2.04 (0.30) 0.46 (0.37) 
White 67.93 (4.44) 38.14 (7.01) -29.79 
(5.99)*** 
70.18 (4.15) 42.63 (5.27) -27.54 
(4.98)*** 
No formal schooling 0.38 (0.12) 0.52 (0.10) 0.14 (0.16) 0.30 (0.10) 0.45 (0.10) 0.15 (0.16) 
Grade 1-8 9.21 (1.12) 14.64 (4.17) 5.43 (3.95) 4.66 (0.53) 10.91 (3.14) 6.24 (2.87)* 
Grade 9-11 21.52 (1.15) 22.59 (0.71) 1.07 (1.06) 20.24 (1.05) 20.35 (0.60) 0.11 (1.10) 
High school 68.90 (1.90) 62.25 (4.64) -6.64 (4.49) 74.80 (1.14) 68.30 (3.51) -6.50 (3.34) 
Household income: <10k 6.37 (0.75) 7.47 (1.00) 1.10 (0.64) 9.39 (0.76) 11.61 (1.39) 2.21 (1.33) 
Household income: 10-15k 6.01 (0.44) 9.47 (1.84) 3.47 (1.88) 10.04 (0.63) 11.83 (1.27) 1.79 (1.32) 
Household income: 15-20k 15.62 (1.33) 16.58 (0.92) 0.96 (1.09) 18.92 (0.72) 17.44 (0.51) -1.49 (0.78) 
Household income: 20-25k 19.50 (0.88) 18.83 (0.65) -0.67 (0.81) 20.14 (0.64) 18.50 (1.24) -1.63 (1.48) 
Household income: 25-35k 23.46 (1.01) 21.77 (0.90) -1.69 (1.14) 20.14 (0.79) 20.40 (0.52) 0.26 (0.59) 
Household income: 35-50k 29.03 (1.46) 25.87 (2.02) -3.16 (2.04) 21.36 (1.20) 20.22 (1.34) -1.15 (1.46) 
Divorced/Separated 14.11 (0.55) 10.72 (1.15) -3.39 (1.17)** 20.80 (0.70) 22.36 (1.08) 1.57 (1.01) 
Married/Unmarried couple 52.22 (1.50) 55.65 (3.31) 3.43 (3.29) 47.76 (1.16) 40.09 (1.91) -7.67 (1.97)*** 
Never married 32.39 (1.33) 32.43 (2.11) 0.04 (2.21) 27.05 (1.33) 33.34 (1.16) 6.28 (1.53)*** 
Widowed 1.28 (0.20) 1.20 (0.14) -0.08 (0.28) 4.39 (0.20) 4.21 (0.34) 00.17 (0.39) 
Employed 86.44 (0.89) 85.74 (0.73) -0.70 (0.84) 88.77 (0.88) 85.83 (0.60) -2.93 (1.13)* 
Unemployed 13.56 (0.89) 14.26 (0.73) 0.70 (0.84) 11.23 (0.88) 14.17 (0.60) 2.93 (1.13)* 
Observations 12,241 16,311 N/A 17,045 24,059 N/A 
Note: Means are given for continuous variables; proportions (multiplied by 100 for ease of interpretation) are given 
for categorical variables. Normalized BRFSS sample weights applied. Standard errors in parentheses. The asterisks 




2.4.2. Probit Models of the Minimum Wage and Self-Reported Health 
 
The results in Table 2.2 suggest some heterogeneity in the effects of the minimum wage 
on women across rural and nonrural settings. Among rural women, a $1 increase in the 
minimum wage is associated with a 22.9 percentage point increase in the probability of 
reporting good or better health. The analogous coefficient among non-rural women is smaller 
and not statistically significant. Higher minimum wages are associated with improvements in 
physical health among nonrural women; a $1 increase leads to an 7.9 percentage point 




reduction in the probability of reporting a significant physical health burden. The analogous 
coefficient among rural women, while not statistically significant, is similar in magnitude. 
Echoing the results presented in Chapter 1, the minimum wage appears to have little or no 
effect on women’s mental health, regardless of place of residence. 
 
Table 2.2: Probit results of minimum wage and self-reported health by place of residence, 
women20 
 Good, very good, or excellent 
general health 
Significant physical health 
burden 
Significant mental health 
burden 
 Rural Non-Rural Rural Non-Rural Rural Non-Rural 
Baseline Mean = 81.65;  
SE = 0.64 
Mean = 78.36; 
SE = 1.85 
Mean = 8.56;  
SE = 0.43 
Mean = 10.18; 
SE = 0.73 
Mean = 15.56; 
SE = 0.71 
Mean = 16.37; 
SE = 0.52 























































































































































































20 To test whether the effect of the minimum wage differs significantly across rural and nonrural 
subgroups, I estimated pooled linear probability models of women with an interaction of the minimum 
wage and an indicator variable for rural residence. This approach was preferred to a pooled probit model 
because Stata is not equipped to test for the statistical significance of an interaction effect in a nonlinear 
model with survey-weighted data. Results of tests on the null hypothesis of equality: Good or better health 
(p = 0.16), Significant physical health burden (p = 0.96), Significant mental health burden (p = 0.19). 




Table 2.2: Probit results of minimum wage and self-reported health by place of residence, 
women (continued) 




























































































































































































































































































Observations 17,045 24,059 17,045 24,059 17,045 24,059 
Note: All regressions include state and year fixed effects and income*year interactions. Normalized BRFSS sampling weights are 
used in all regressions. Omitted categories: Income (<10k), Race (White), Age (18-24), Education (High school), Marital status 
(Married/unmarried couple). Because of perfect prediction among some sub-groups, all observations from Massachusetts were 
dropped prior to analysis. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 




Heterogeneous effects of the minimum wage are even more apparent between rural and 
nonrural men (Table 2.3). Among rural men, a $1 increase in the minimum wage is associated 
with a 28.4 percentage point decrease in the probability of reporting good or better general 
health – a 34.5 percent decrease from baseline. The analogous coefficient among non-rural 
men is considerably smaller and not statistically significant. Higher minimum wages may also 
harm the mental health of rural men – a $1 increase leads to a 16.5 percentage point increase 
in the probability of reporting a significant mental health burden, equivalent to a 189 percent 
increase from baseline. However, this finding is weakly significant. The analogous coefficient 
among nonrural men is considerably smaller and not statistically significant. Regardless of place 
of residence, the minimum wage appears to have little or no effect on men’s physical health, in 
line with my findings in Chapter 1. 
 
Table 2.3: Probit results of minimum wage and self-reported health by place of residence, men21 
 Good, very good, or excellent 
general health 
Significant physical health 
burden 
Significant mental health 
burden 
 Rural Non-Rural Rural Non-Rural Rural Non-Rural 
Baseline Mean = 82.09; 
SE = 1.22 
Mean = 79.81; 
SE = 1.72 
Mean = 7.02; 
SE = 0.49 
Mean = 9.05; 
SE = 0.47 
Mean = 8.71; 
SE = 0.59 
Mean = 10.45; 
SE = 0.70 



































































































21 To test whether the effect of the minimum wage differs significantly across rural and nonrural 
subgroups, I estimated pooled linear probability models of men with an interaction of the minimum wage 
and an indicator variable for rural residence. The results of significance tests on the null hypothesis of 
equality are: Good or better health (p = 0.12), Significant physical health burden (p = 0.55), Significant 
mental health burden (p = 0.08). 




























































































































































































































































































































































































Observations 12,241 16,311 12,241 16,311 12,241 16,311 
Note: All regressions include state and year fixed effects and income*year interactions. Normalized BRFSS sampling weights are 
used in all regressions. Omitted categories: Income (<10k), Race (White), Age (18-24), Education (High school), Marital status 
(Married/unmarried couple). Because of perfect prediction among some sub-groups, all observations from Massachusetts were 
dropped prior to analysis. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
 
2.5. Extensions and Robustness Checks 
 
2.5.1. Count Models of Poor Physical and Mental Health Days 
 
As noted in Chapter 1, it is possible that minimum wage increases induce changes in the 
number of poor physical and/or mental health days reported that are not well captured by a 
dichotomous variable for significant health burden. Therefore, I use a ZINB model to analyze 
count variables: days of poor physical health in the last 30 days and days of poor mental health 
in the last 30 days. 
Results are presented in Table 2.4. Among rural men, a $1 increase in the minimum 
wage is associated with a more than 7-fold increase in the average number of reported poor 
mental health days in the past 30 days – from 3.0 days to 21.4 days.  Turning to women, a 
higher minimum wage is associated with lower rates of poor physical health days (24.5% 
reduction) for nonrural residents and higher numbers of poor mental health days (148% 










Table 2.4: ZINB results of the minimum wage and physical and mental health, by sex and place 
of residence 
 Men Women 
 Days of Poor Physical 
Health in Past 30 
Days of Poor Mental 
Health in Past 30 
Days of Poor Physical 
Health in Past 30 
Days of Poor Mental 
Health in Past 30 
 Rural† Nonrural Rural Nonrural Rural Nonrural Rural Nonrural 
Baseline Mean = 2.58; SE = 0.13 
Mean = 3.07; 
SE = 0.09 
Mean = 3.02; 
SE = 0.15 
Mean = 3.42; 
SE = 0.19 
Mean = 3.00;  
SE = 0.11 
Mean = 3.43;  
SE = 0.19 
Mean = 4.74;  
SE = 0.19 
Mean = 5.01; 
















































































































































































































































































































































































































































































































































































































































Observations 12,241 16,311 12,241 16,311 17,045 24,059 17,045 24,059 
† The full model did not converge. To simplify the model and achieve convergence, three covariates were removed: Personal 
income per capita, Mean hourly wage, SNAP benefit levels. These covariates were selected for removal because other covariates 
capture similar variation in the data. 
Note: Results from zero-inflated negative binomial model; logit output omitted. All regressions include state and year fixed 
effects and income*year interactions. Normalized BRFSS sampling weights are used in all regressions. Omitted categories: 
Income (<10k), Race (White), Age (18-24), Education (High school), Marital status (Married/unmarried couple). Exponentiated 
coefficients. Because of perfect prediction among some sub-groups, all observations from Massachusetts were dropped prior to 
analysis. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
 
2.5.2. Ordered Probit Model of General Health 
 
Minimum wage increases may cause smaller shifts in health status (from “good” to 
“excellent,” for instance) that are masked by the dichotomous conversion used in my main 




analysis. Therefore, I analyze the full five-point general health scale using an ordered-probit 
model. 
As reported in Table 2.5, the ordered probit model reinforces the results from the probit 
analysis in Section 2.4.2. Among rural men, higher minimum wages induce large shifts from 
excellent and very good health to good, fair, and poor health. The pattern is reversed for rural 
women, among whom minimum wages are associated with smaller shifts away from good, fair, 
and poor health toward excellent and very good health. The effects among non-rural women are 
similar to rural women, while nonrural men appear to experience no change in general health 
status. 
 
Table 2.5: Ordered probit results of the minimum wage on general health status, by sex and place 
of residence 
 Men  Women 
 Rural Non-Rural Rural Non-Rural 
Predictor variable: Minimum wage (1-year lag) 
General health status     








































Observations 12,241 16,311 17,045 24,059 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls, and income*year 
interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum wage coefficients 
are shown. Because of perfect prediction among some sub-groups, all observations from Massachusetts were dropped prior to 
analysis. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
 
2.5.3. Lags of the Minimum Wage 
 
As in Chapter 1, I re-estimate my main probit models using the contemporaneous 
minimum wage and a 2-year lagged minimum wage to reveal potential impacts at different time 
horizons. The results for women (Table 2.6) are broadly consistent with my main results. The 




reduction in significant physical health burden among non-rural residents appears longer lasting 
than other impacts, while the reduction in significant physical health burden among rural 
residents may be transient, dissipating within one year. 
 
Table 2.6: Probit results using contemporaneous and 2-lagged minimum wages by place of 
residence, women 
 Good, very good, or excellent 
general health 
Significant physical health 
burden 
Significant mental health 
burden 
 Rural Non-Rural Rural Non-Rural Rural Non-Rural 










































Observations 17,045 24,059 17,045 24,059 17,045 24,059 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls, and income*year 
interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum wage coefficients 
are shown. Because of perfect prediction among some sub-groups, all observations from Massachusetts were dropped prior to 
analysis. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
 
The results for men (Table 2.7) provide no evidence of an impact of the minimum wage 
at contemporaneous or 2-year time lags. 
 
Table 2.7: Probit results using contemporaneous and 2-lagged minimum wages by place of 
residence, men 
 Good, very good, or excellent 
general health 
Significant physical health 
burden 
Significant mental health burden 
 Rural Non-Rural Rural Non-Rural Rural Non-Rural 










































Observations 12,241 16,311 12,241 16,311 12,241 16,311 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls, and income*year 
interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum wage coefficients 
are shown. Because of perfect prediction among some sub-groups, all observations from Massachusetts were dropped prior to 









2.5.4. Falsification Test on College Graduates 
 
Since an increase in the minimum wage would not be expected to meaningfully affect 
the incomes of individuals with a college degree, I use this group as a falsification test.22 As 
shown in Table 2.8, the minimum wage has no perceptible effect on the health college-educated 
women, regardless of place of residence. 
Table 2.8: Probit results for college-educated individuals by place of residence, women 
 Good, very good, or excellent general health 
Significant physical health 
burden 
Significant mental health 
burden 















Observations 22,499 65,786 22,499 65,786 22,499 65,786 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls, and income*year 
interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum wage coefficients 
are shown. To enhance comparability with my main results, all observations from Massachusetts were dropped prior to analysis. 
Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
The results for men, presented in Table 2.9, indicate that the minimum wage has no 
perceptible effect on the health of college-educated men, with the exception of a reduction in 
significant physical health burden and significant mental health burden among non-rural 
residents. This suggests some contamination in my estimates from broader trends in health that 
are not captured in my model. However, the estimated effect size is small. 
Table 2.9: Probit results for college-educated individuals by place of residence, men 
 Good, very good, or excellent 
general health 
Significant physical health 
burden 
Significant mental health 
burden 
 Rural Non-Rural Rural Non-Rural Rural Non-Rural 














Observations 14,137 50,535 13,916 50,535 14,179 50,535 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls, and income*year 
interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum wage coefficients 
are shown. To enhance comparability with my main results, all observations from Massachusetts were dropped prior to analysis. 
Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
22 To further isolate individuals who are unlikely to be affected by an increase in the minimum wage, I 
narrow my sample to college graduates who report an annual household income of at least $50,000. 





2.5.5. Excluding Income Categories 
 
As an additional robustness check, I re-estimate my probit models without the 
categorical variable for income but retaining the income*year interactions. As Tables 2.10 and 
2.11 show, there is no change in my coefficients. 
 
Table 2.10: Probit results without categorical income controls by place of residence, women 
 Good, very good, or excellent 
general health 
Significant physical health 
burden 
Significant mental health 
burden 
 Rural Non-Rural Rural Non-Rural Rural Non-Rural 














Observations 17,045 24,059 17,045 24,059 17,045 24,059 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls (excluding income), 
and income*year interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum 
wage coefficients are shown. Because of perfect prediction among some sub-groups, all observations from Massachusetts were 
dropped prior to analysis. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
 
 
Table 2.11: Probit results without categorical income controls by place of residence, men 
 Good, very good, or excellent 
general health 
Significant physical health 
burden 
Significant mental health 
burden 
 Rural Non-Rural Rural Non-Rural Rural Non-Rural 














Observations 12,241 16,311 12,241 16,311 12,241 16,311 
Note: All regressions include state and year fixed effects, state policy controls, individual/household controls (excluding income), 
and income*year interactions. Normalized BRFSS sampling weights are used in all regressions. For concision, only minimum 
wage coefficients are shown. Because of perfect prediction among some sub-groups, all observations from Massachusetts were 





In an effort to inform policymaking, studies on the association between the minimum 
wage and health have increasingly focused on heterogenous effects across subpopulations – 
especially along racial, ethnic, and gender lines (Averett et al., 2017; Narain & Zimmerman, 
2019; Buszkiewicz et al., 2020). This study adds to this literature by presenting the first 
empirical evidence, to my knowledge, of the heterogenous impact of the minimum wage on the 
health of rural and nonrural Americans. 




I find consistent evidence of a large detrimental effect of the minimum wage on the self-
reported general and mental health of rural men, and no detectable change in the health of 
nonrural men. From the baseline proportions in my sample, a $1 increase in the (lagged) 
minimum wage is associated with a 34.5 percent decrease in the probability of reporting good or 
better health and a 189 percent increase in the probability of reporting a significant mental 
health burden among rural men. Some ambiguity exists among rural women, for whom the 
minimum wage improves general health but substantially increases the number of poor mental 
health days reported. Benefits of higher minimum wages accrue mainly to non-rural women; 
they report better general and physical health. Most of these findings are robust to different 
variable transformations, modeling approaches, and specifications. In short, my results suggest 
that higher minimum wages may widen rural/nonrural health disparities, inflicting the most harm 
on rural men. 
These results lend additional perspective to recent work, led by Case and Deaton 
(2021), on so-called “Deaths of Despair.” Beginning around 2000, Case and Deaton document 
sharp increases in deaths by suicide, drug overdose, and alcoholism among low-educated 
White non-Hispanic men, which they attribute primarily to economic dislocation and social 
alienation. Scutchfield and Keck (2017) argue that these trends are particularly pronounced in 
rural communities. Whether higher minimum wages may be contributing to this crisis merits 
further scrutiny. 
More research is also needed to explore the mechanisms that underlie these findings. It 
is possible that the disemployment effects of the minimum wage are more severe in rural areas, 
inducing health reductions – particularly deterioration in mental health – linked to 
unemployment. It is also possible that more limited access to health-augmenting goods and 
services and higher rates of substance abuse in rural areas, particularly among men, cause 
higher earnings to be disproportionately spent in health-harming ways, such as alcohol and 




drugs. Moreover, examining rural and nonrural differences through the lens of different 
demographic subgroups, such as racial minorities, may reveal even greater heterogeneity. 
Family dynamics and gender norms may mediate some of the impacts I observe, 
particularly on the mental health of rural men. Since lowest-earning workers are 
disproportionately women, raising the minimum wage may increase the relative income of 
female spouses and partners. Syrda (2020) investigates the relationship between wives’ relative 
income and husbands’ psychological health. Controlling for total household income, predicted 
male psychological distress reaches a minimum when wives make 40% of total household 
income and proceeds to increase, reaching its highest level when men are entirely economically 
dependent on their wives. 
My findings highlight the importance of considering the distributional consequences of 
minimum wage policies and looking beyond their impact on employment-related outcomes. 
Given the magnitudes of the effects I document on rural subgroups, the health effects of the 
minimum wage deserve a more prominent place in the public debate. Laws recently enacted in 
Oregon and New York, which set lower minimum wage rates – and slower phase-in periods – in 
rural counties may be a fruitful strategy for balancing the interests of rural and nonrural 




In addition to the limitations discussed in Chapter 1, this study has several additional 
caveats. The MSCODE variable in the BRFSS, on which I rely to identify place of residence, 
lacks granularity. I am not able to distinguish between rural and frontier populations, which likely 
face different labor market conditions and health challenges. A related issue is that aggregation 
of widely divergent rural populations may conceal important regional idiosyncrasies. Rural areas 
in Alabama and Maine, for example, differ in their cultural, physical, and environmental context. 
Moreover, the metropolitan/nonmetropolitan designation treats small, densely populated eastern 




counties the same as large counties with more variable population densities in the west. 
Previous researchers have noted that effective policy interventions must acknowledge 
differences among rural regions (Hartley, 2004). Ormond et al. (2000) show, for example, that 
rural-urban differences in health care access and utilization are not present to the same degree 
in all states. A further analysis using more detailed geographic identifiers would be informative. 
Another limitation is that states vary in their sampling of BRFSS respondents and it is 
possible that people in highly rural areas are underrepresented in my data, limiting the 




The large – and, by some accounts, widening – health gap between rural and nonrural 
populations has attracted considerable attention from the media, policymakers, and scholars. 
This study provides preliminary insight into a possible contributor: higher minimum wages. I find 
large, robust differences in how the health of rural and nonrural residents responds to changes 
in minimum wage levels. While nonrural women appear to benefit from minimum wage 
increases through improvements in general and physical health and rural women experience 
ambiguous net health effects, the health of rural men declines sharply in response to higher 
minimum wages. Nonrural men are not affected. 
As calls for higher minimum wages grow louder in Congress and many state houses, 
policymakers should be mindful of the disparate health impacts of such policies. In particular, 
states that contain both large metropolitan areas and rural communities should consider 
tailoring their minimum wage laws to maximize health benefits to all citizens, regardless of place 
of residence. 
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Table A.1: State Minimum Wage Changes, 2011-2019 
Name Year of change 
Alabama None 
Alaska 2015, 2016, 2017, 2018, 2019 
Arizona 2011, 2012, 2013, 2014, 2015, 2017, 2018, 2019 
Arkansas 2015, 2016, 2017, 2018, 2019 
California 2014, 2016, 2018, 2019 
Colorado 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019 
Connecticut 2014, 2015, 2016, 2017, 2019 
Delaware 2014, 2015, 2019 
District of Columbia 2014, 2015, 2016, 2018, 2019 
Florida 2012, 2013, 2014, 2015, 2017, 2018, 2019 
Georgia None 








Maine 2017, 2018, 2019 
Maryland 2015, 2016, 2018, 2019 
Massachusetts 2015, 2016, 2017, 2019 
Michigan 2014, 2016, 2017, 2018, 2019 
Minnesota 2014, 2015, 2016, 2018, 2019 
Mississippi None 
Missouri 2013, 2014, 2015, 2017, 2018, 2019 
Montana 2011, 2012, 2013, 2014, 2015, 2017, 2018, 2019 
Nebraska 2015, 2016 
Nevada 2011 
New Hampshire None 
New Jersey 2014, 2015, 2017, 2018, 2019 
New Mexico 2019 
New York 2014, 2015, 2016, 2017, 2018, 2019 
North Carolina None 
North Dakota None 
Ohio 2011, 2012, 2013, 2014, 2015, 2017, 2018, 2019 
Oklahoma None 
Oregon 2011, 2012, 2013, 2014, 2015, 2016, 2018, 2019 
Pennsylvania None 
Rhode Island 2013, 2014, 2015, 2016, 2018, 2019 
South Carolina None 




Vermont 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019 
Virginia None 
Washington 2011, 2012, 2013, 2014, 2015, 2017, 2018, 2019 
West Virginia 2015, 2016 
Wisconsin None 
Wyoming None 
Source: University of Kentucky Poverty Research Center and U.S. Department of Labor (2020) 
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